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AUTOMATIC MACHINES. 


One hears from time to time a good deal of criticism of 
English methods in regard to workshop practice. Some of 
the criticism is founded on good solid fact, but a very large 
proportion of it, and practically all that which appears in 
the daily press, is founded on sheer ignorance of facts and 
of matters of engineering fitness. Foremost in this mass of 
criticism we have noted the question of automatic machines 
of the capstan order. These machines make bolts, studs, 
valve pillars, knobs, nuts, and an immense variety of other 
pieces from rods which pass through the hollow spindle of 
the machine, and are turned to shape and cut off complete 
finished articles at very small cost in labour, but with a con- 
siderable waste of material, ¢.g.,in the case of bolts, which 
are made from hexagon rolled steel, of the shape of the 
head, the body of the bolt being simply turned down: 
For small knobs, nuts; small bolts, studs, and similar things 
the automatic machine is very suitable, but it is often used 
to make articles which ought not to be made out of the solid 
bar. For example, so far as regards shape, the pillars of a 
stop valve are quite suited for automatic work, and so are 
the eccentric rod bolts of an engine; but it is not right that 
either of these articles should be made thus. ‘The inside of 
a mild steel rod is not so good as the outside, and in turning 
down bolts or similar articles from the solid bar the best of 
the material is cut away, and the result is a bad piece of 
work. The heads of bolts so made are very liable to fail. 

Of the mild steel rods for automatic work that come 
into this country we find that much of the American 
product is very bad and variable. One bar will be 
sound and tough, the next will be short and rotten, and will 
break like cast-iron; such material is not safe stuff from 
which to make bolts by which anything important is attached, 
Care and intelligence are needed in selecting the jobs for 
automatic machines, A plain screwed stud, for example, is 
quite suitable. A large bolt is just as unsuitable. Steam 
engines and other machinery can be made of correct form 
and to look well with all parts of nice and correct shape, but 
the work may be absolutely rotten in respect of the material 
employed and of the mode of construction. 

Let us take such details as connecting-rod bolts and valve 
pillars that are made on automatic machines in America, 
and see how they are made in England. Probably the 
Horsfall forging machine is used. A white-hot bar of 
iron is thrust in the machine. Two laterally-moving dies 
advance and~ grip it fast, An end plunger advances 
and upsets the head, which is forged to hexagon or 
other shape by laterally-moving side hammers. A shears 
cuts off the finished length. The process is rapid, there is 
no waste of material, one man or boy alone is needed, and a 
sound bolt is the result, that can be depended upon not 
readily to fail. The forged bolt is turned rapidly to size 
in a vertical machine and screwed in a cheap machine, and 
its head is shaped by a special broaching machine. It is 
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questionable whether there is much difference in cost between 
the English and the American system, and there is no com- 
parison between the qualities. 

There is a large trade done in America in portable engines, 
which are sold in competition with the East Anglian article. 
Compare the two machines. An English portable engine 
has substantial cast-iron saddles rivetted to the boiler. 
These are planed level by setting the whole boiler on a 
planing machine, and planing off the two saddles. The 
surfaces are thus made true and parallel with each other. 
On these saddles the cylinders and crank brackets are bolted. 
In the American article the cylinder is simply attached to 
the boiler shell by studs screwed into the latter. Parts 
that are forgings in the English engine are castings in 
the Americar ; cast-steel becomes cast-iron ; gun-metal 
cocks become soft-brass automatic work, and so on, and 
our friends of the Daily Dirge have not the knowledge 
except to write the English machine down as clumsy and 
needlessly heavy, andsoon. The truth is that people have 
allowed themselves to be scared by the shouting of the 
Americans. Sometimes we think that the Americans really 
do believe that all their productions are superior to any others. 
We concede to them much that is good, many things in 
which they have excelled, but, taken all round, their 
products are simply sacrificed to the vice of rapid shop work. 
A manufacturing engineer informs us that he has had many 
American tools, but that they all wear out very rapidly. 
Although he had only had some of them for about three years, 
he was compelled to replace the whole of the beds. Scraper 
marks in American cast-iron are all gone in six months, and 
of one class of machine—he named several makers 
of it—he avers he will not have another in his shop. (Good 
designs—and no one can say that many of the American 
machine tools are not well-designed and handy tools—are 
simply ruined by cheap, soft material. It is not a question 
of scrapping in five years, but of being past accurate work in 
12 months. 


Again, what English crane maker will make the hook of 
a big crane except of the best forging he can produce? We 
are told that American overhead shop travellers have cast 
hooks—not cast-iron, we hope, but cast. American methods, 
so much called for, are not wholly applicable to English 
work, Americans do not secure interchangeable parts any 
better than the most ordinary English shop, and though we 
would have our manufacturing engineers wake up and be on 
the alert’ for what is new and good, we would warn them 
not to give way to the panic of cheapness, and make stuff 
that is not reasonably durable. The great scrap heap gospel 
is very good in its place, but there is no doubt it has been 
very largely preached from motives akin to those of the 
Irishman who killed the sick pig to save its life. When a 
machine tool is likely to be irretrievably worn out at five 
years of age it is just as well to persuade the owner to 
scrap it at four years as obsolete. 


Obsolete is a fine word. So is scrap. They are both 
used as a counterblast to that detestable durability of things 
British that still holds the best markets for British goods. 
If British makers care to do it, they can drop weight and 
durability and all these British vices as easily as the pro- 
verbial crow dropped its bit of cheese to the waiting fox 
below, 


A SERIES of interesting and consequential 
events in connection with electric traction 
will be commenced on Monday next, when 
the second international tramways and light railways exhibi- 
tion is to be opened at the Agricultural Hall, Islington, by 
the Rt. Hon. Gerald Balfour, M.P., President of the Board 
of Trade. The exhibition will remain open to the public from 
July 1st to 12th, and will be visited by thousands of British 
and Continental tramway and electrical men who are anxious 
to keep themselves informed as to the things that are new 
in electrical traction machinery equipments and materials. 
The congress of Continental tramway officials promises to be 
perhaps the most interesting item in the whole programme, 
and our tramway friends will not be lacking in anything 
which may render this brief season of fraternising profitable 
and congenial to their foreign guests. It will be remembered 
that the idea of the present visit of Continentals was set on 
foot by Mr. R. H. Scotter two yearsago, when attending the 
Paris Tramway Congress. The excellent reception accorded 
to that gentleman as British representative calls for most 
cordial feelings on our part as hosts. With the exhibition and 
congress, the Kensington conversazione on July 1st, and the 
conference of the Incorporated Municipal Electrical Associa- 
tion, which opens on Wednesday next, electrical engineers 
have plenty to think of just now besides the Coronation. 


Electrical Exhibition 
and Meetings. 


iiatiaaiconieadl Amoncst the batch of cases which have 
en's 

Compensation recently occupied the attention of the 

_ Master of the Rolls and other members of 
the Court of Appeal, there is one which stands out pre- 
eminent in importance so far as the electrical world is 
concerned. We refer, of course, to the case in which a 
tramway was held to be an “engineering work” within the 
meaning of the Act, with the result that those who are 
employed on the construction or repair of a tramway are 
brought within the provisions of the Act. The facts of this 
momentous case were shortly these: a man was employed 
by the London United Tramways, Limited, to repair a 


portion of their line between Hanwell and Acton. It 


appears that a portion of the company’s system is in strict- 
ness a “light railway”; but nothing turned upon this, and 
there was nothing to show whether the accident in question 
happened upon the tramway or the light railway. By Sub- 
Sec. (2) of Sec. 7, a railway within the meaning of the Act 
is defined to be the railway of any railway company to which 
the Regulation of Railways Act, 1873, applies, and it 
includes a light railway made under the Light Railways 
Act, 1897 ; while “ railway ” and “railway company” have 
the same meaning as in those Acts, “ Engineering work” 
means any work of construction or alteration or repair of a 
railroad, harbour, dock, canal, or sewer. The County Court 
judge held that “ railroad” was synonymous with “ rail- 
way,” and that it did not include a tramway. He 
accordingly dismissed the application. On appeal this 
decision was reversed, the Master of the Rolls saying :— 
“The Legislature has introduced the word ‘railroad,’ a 
different word from ‘ railway,’ which they had used before. 
There is no vehemeut presumption in this Act that the 
Legislature when they used different words meant the same 
thing, . . . The word ‘railroad’ is clearly capable of 
including tramway, and in itself it seems a good word for 
describing a tramway. It seems to me to be clear 
that they intended to include a tramway and something 
else.” One or two points call for observation in connection 
with this judgment. In the first place, no stress was laid 
upon the fact that the tramway in question was an electric 
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tramway ; hence the principle enunciated in the case applies 
to every tramway in the kingdom, whether the same is 
worked by horses, steam, or other mechanical power. It is 
obvious that this involves a very material extension of the 
scope of the Workmen’s Compensation Act; for the laying 
of a tramway in a thoroughfare involves the completion of 
a number of operations which cannot be said to be fraught 
with much danger to the workers who carry them out. The 
judicial interpretation which is given to the word “ railroad” 
in this case opens up a long vista of litigation in the 
future. 


Four cities in Greece, and later on a 
san Ancient and fifth, besides an electric railway, to be 
odern Combine. 
supplied from a central power station— 
is a sight for the gods! The Acropolis of Athens, with 
the Temple of Theseus, within sight of the new electric 
plant! The difficulties to be overcome in Greece were very 
great—no coal of a steam producing quality, nor any avail- 
able water power—and yet private enterprise, backed by 
American manufacturing and technical skill, has developed 
the electrical industry in this ancient part of the world to a 
surprising extent. One of the great difficulties in the way 
of the manufacturers in Greece, has been the heavy cost of 
coal imported from abroad, and electricity is now intro- 
duced to supply the necessary power, and do in Greece 
what private enterprise is endeavouring to accomplish in 
England, in spite of the opposition of municipalities and 
legislative obstruction. The central power plant has been 
constructed at New Phaleron, and will supply Athens (five 
miles distant), Piraeus, besides.the ancient ard modern 
Phalerons, and eventually Cephisia. It is equipped with 
4,620 H.P., and consequently ranks among the most 
important Continental electric supply stations. The enter- 
prising Thomson-Houston Company supply the system. 
It is interesting to find the ancient Greeks adopting 
the most modern system of electricity supply. There is 
a large power station to generate current for long- 
distance transmission, instead of putting down isolated 
works for provision of the limited areas of single towns, 
and- Athens can already boast of a demand for 
electric light far beyond that of many of our large towns, 
viz., 40,000 10-c.P. incandescent and 260 arc lamps, and 
with the supply of power on much more favourable terms 
than have been possible with steam, the manufacturing 
interests will be materially improved. 

An interesting and beautifully illustrated account of the 
progress of ‘Electricity in Greece” was recently 
contributed to Cassier’s Mayazine—by Mr. Frank W. 
Jackson, of Patras—who thus moralises upon the change 
which the electrical engineer is introducing into the most 
ancient cities of Greece, he says :— 


As one stands in the shadow of one of the tall chimneys of the 
plant already completed, with the Acropolis and the temple of 
wingless Victory silhouetted against the afternoon sky, and the 
Mediterranean behind him lapping the sands in the same dignified 
way it did for Theseus of old, one must prick himself to make sure 
he is not dreaming. The din of carpenter's hammer, the rasp of 
the mason’s trowel, the rush and roar of the suburban train on one 
side, and the clatter of the street car on the other, all these are 
marks of materialism, the stamp of present-day progress, which at 
first thought, seem out of harmony with their classic surroundings 
But the most able statesmen of the old school were, after all is said 2 
the most practical, and dreamed dreams, twenty-three centuries ago 
for their country, which are but being fulfilled to-day. And if 
Themistocles, to whom the Pireus was as the apple of his eye, could 
come upon the scene, taking his bearings from the Acropolis, which 
he would still recognise, he might, perhaps, be heard to say, “I told 
you so; I told you so.” 


NOTES ON THE RESISTIVITY OF TRACK 
AND COLLECTOR RAILS AS AFFECTED 
BY THE CHEMICAL COMPOSITION, &c. 


By SYDNEY WOODFIELD. 


THE conductance of steel depends on the chemical con- 
stituents of the metal, as well as on its physical properties, 
and it is noteworthy to remark that the conductance is 
reduced considerably by a very small increase in the per- 
centage of another element alloyed with it, this being the 
case even when a metal having a higher conductance than 
the steel itself is the alloy. There appears to be very little 
information regarding the conductivity of steel having dif- 
ferent physical properties. One would expect the specific 
resistance of an ordinary running rail to increase after being 
some time in use, owing to the re-arrangement of the fibres, 
and as to whether the fact that a rail is carrying current 
continuously materially affects the problem, is a subject of 
considerable scientific interest. The various constituents of 
ordinary rails and their effects are briefly set forth below. 

Carbon produces hardness, but it is liable to make the 
rail brittle, unless extreme care is taken in the manufacturing 
process, and in the proportioning of the other chemical 
constituents. The specific resistance rises rapidly with an 
increase of carbon. 

Manganese is really necessary during the blow in the con- 
verter for certain chemical purposes, and produces ductility 
in the rolling process, but in excess causes crystallisation in 
the rails, and also causes the metal to flow under traffic. 
Manganese also largely increases the specific resistance. 

Silicon tends to produce a denser and more compact metal, 
and helps toward small crystallisation and fluidity. 

Sulphur makes the metal seamy, and is a very objection- 
able impurity. 

Phosphorous is also objectionable, producing brittleness, 
but it has been stated by the Commtttee appointed by the 
Board of Trade to inquire into loss of strength in rails, that 
phosphorous may exist in at least two different forms, one of 
which is comparatively innocuous, hence, in a broad sense, 
brittleness does not depend on the total amount of phosphorous 

resent. 

4 Against this, however, Mr. Dudley, of the New York 
Central and Hudson River Railroad, states that he has not 
been so fortunate as to find a part of the phosphorous 
“innocuous” in the rails, and he further states that rails 
having 0°08—0°1 per cent. of P have broken more 
frequently in the track than those having from 0°05—0-06 
per cent. of P. 

Of late years the tendency has been to increase the per- 
centage of carbon in order to obtain a hard and tough rail. 
Mr. Parshall (Institution of Electrical Engineers) states that 
English rails a few years back would commonly contain :— 


Carbon 0°25—0°35 per cent. 
Manganese ... —1°0 per cent. 
Silicon 0°05 per cent. 
Phosphorous 0°06 per cent. 
Sulphur... 0°06 per cent. 


Comparing this with the figures given by the Inter- 
national Association for testing materials, viz. :—_ 


} Per cent. of 


Rail weight per yard in Ibs. | - 


Cc. | | sit | M. 
50—59 035—0 45 | O1 | 02 | 07 —1°0 
60 —69 | 038—0°48 O1 02 | 07 —1°0 
70—79 | 04 —0O5 01 | 02 | 075—1°05 
80—89 | 0438—053 O1 02 | —1°1 
90—100 | 0 45—0 55 Ol | 02 | —1'1 


* Shall not exceed. 


We see that the percentage of carbon has increased by a 
considerable amount. Even the above figures do not reach 
the limit, as the New York Central and Hudson River Rail- 
road specify for their 100-Ib. rail 0°65—0°75 per cent. of 
carbon, and the Delaware, Lackawanna and Western Rail- 
road have laid down short lengths of Harveyised steel rails ; 
by this process more carbon is absorbed by the head of the 
rail after manufacture, and, according to Tratman, at 
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zg in. in depth an analysis showed 0°76 per cent. of carbon 
and 0°42 per cent. at } in. 

H. Le Chatelier (Comptes Rendus de lV Academie des 
Sciences) gives the following table showing the increase in 
resistance with increase in percentage of carbon. 

The specimens on which the experiments were made were 
bars 20 centimetres long and 1 centimetre square ; they 
were annealed several hours at 600° C. 


Resistance per; Composition. 

CCin 
microhms, Mn. Si. 

— = | 
0-2 0-15 008 
14 0°49 | 0-24 pet 
12100 O21 O11 
= 1-4 0-0) 
190 161 | 013 | 0°08 


The resistance clearly increases with the amount of 
carbon ; its increase is on an average of 7 microhms for 1 
per cent. of carbon by weight, or 14 microhms for 1 atom 
of carbon per 1,000 atoms of iron and carbon. An increase 
of 14 microhms for 1 per cent. of silicon by weight, or 7 
microhms for 1 atom of silicon per 1,000 atoms of alloy. 
The author is led to the conclusions that in steel the silicon 
is not isolated in the form of a homogeneous mixture, solid 
solution or isomorphous mixture. The figures given in 
Table No. 1 also show the increase of resistance as affected 
by the chemical composition. Mr. Parshall further shows 
that the Dublin rails after 2} years in service, and when 
tested in position, gave a resistance as compared with copper 
of 10°4, which is equivalent to 0°45 ohm as the resistance 
of 1 mile of 1 sq. in, section at 20° C., which corresponds 
on a 76-lb. rail to a resistance of 0°0295 ohm per mile of 
single track, or 00147 ohm per mile of double track. Mr. 
Philip Dawson, in his “ Electric Traction” pocket book, 
gives the following table :— 


SECTIONAL AREA OF RAmS AND CORRESPONDING COPPER 
BonpinG. FoR DousLe Track; AMERICAN EXPERIENCE, 


Equivalent in copper. 
Weight Total Approx, 


f rail, sectional gactio, | No. Resistance 
be.per "rea in Thick- | wiath, | B-W.G, permite 
50 2 | | 1 333 
60 24 400 24 | 00101 
70 22 «466 466 28 
80 32-533 1 533 0.0075 
90 36 «600 1 | 600 36 00067 
100 406 66 1 666 40 0.0060 


It must be borne in mind that in taking the resistance of 
a track already in position by sending through it a pre- 
determined current and measuring the potential drop by 
means of the pilot wires does not give the true resistance, as 
current passes from the rails to earth and joins the rails at 
other points; thus the true resistance may be considerably 
higher than the apparent resistance found by this method. 
Mr. Parshall states that at Dublin on three different  sec- 
tions the apparent resistance was 61 per cent., 73 per cent. 
and 75 per cent. of the calculated resistance, the calculated 
resistance being taken from individual rails, taking into 
account an allowance for joints, fishplates, &c. In a recent 
test I carried out on a small tramway,I found that just 
over 20 per cent. of the current was leaking from the rails 
and joining again at various points. Unfortunately, 
Mr. Dawson does not state where and how the rails were 
laid in the table given above; in any case the resistance per 
mile appears to be remarkably low, and indicates that about 
50 per cent. of the current was leaving the rails and 
returning by the earth. At Bristol the resistance as com- 
pared with copper of the 76-Ib. rails is 10°5, which corre- 
sponds to a resistance of 0°451 ohm for 1 mile of 1 sq, in. 
at 20° C., assuming the specific resistance of copper as 0°68 
microhm per inch cube at 20° C. These figures also given by 
Mr. Parshall compare very closely with the figures given for 


Dublin. The following are values given by American and 
Continental firms as representing standard practice :— 


Resistance com- Resistance of 1 mile Resistance per mile 
No. pa ed with copper. 1. sq. in. at 20°C. 
< 0°0.34 
1) 113-125 0485-0535 ohm 
2 121 0°52 00.43, 
3 118 0°506 
4 11°5 0°499 0°0138 
5 123 0°53 00145 
6 052 00143 


The first column are figures given by the companies, and 
the second and third columns have been figured therefrom, 
on the assumption that the specific resistance of copper is 
0°68 microhms per inch cube at 20°C. These figures are 
fairly high, the reason being a somewhat large percentage 
of carbon and manganese. The following data (given in the 
Electrical Engineer, New York, by R. L. Warner) is of 
considerable interest. The tests were made by the drop of 
potential method, and figures given are the resistance per 
mile of double track. 


A. No bonds, dry weather pee ass 0°7675 ohm. 
B. Bonded and cross bonded, dry See 00797 ,, 
D. with continuous wire, wet... 00207 ,, 
no continuous wire, dry__... 00577 


In case “B” the track was bonded with iron wire 
of different sizes, principally No. 8 B and S gauge. 
“T)” was bonded with No. 3 copper wire, rivetted 
to rails and soldered at each bond to a continuous 
copper wire of the same gauge; rails were cross-bonded 
every 200 ft. “E” was similar to “D,” but bonds 


TABLE I.—INFLUENCE OF CHEMICAL COMPOSITION ON Con- 
DUCTIVITY OF Steen. H. F. ParsHALL, FROM Dawson. 


8qgo.| 8 8 ons. 
4 
= | & = 


0378 0550 | 0040 0041; 108 , 0-468 00117 
0446 0563 0188 00316 0044] 111) 0486 00121 
0536 0592 0201 0051 0059; 113 0480 | 00127 
0568 0608 0204 0053 | 11°4 0°495 0°0124 
0°588 | 0°632 0056 | 0065; 115 0°499 0°0125 
0610 0650 0:220 0-062 | 0071 | 111 0°560*  0°0126 


* This figure should evidently be 0°522, assuming the resistance compared with 
copper at 121; if 0560 be correct resistance compared with copper should be 


12 95. 
Last column is calculated from Mr. Parshall’s figures. 


TABLE OF ONE MILE or TRACK. 


PRoaciat WAS tot 


Weight | Area single per mile | per mile of 10 per cent. added for 
per yard. | track sq. in. single track | double track resistance of bonds, 


in ohms, in ohms. 

| Single. Double. 
70 00323 00161 00353 0:0176 
95 75x 2 0°0301 | 00150 0°0331 00165 
80 8 x 2 00283 | 00141 0°0311 0 0155 
85 85 x 2 00266 | 0°0133 0°0292 0°0147 
90 9x2 00250 0°0125 0°0275 00137 
95 95 x2 0°0238 00119 0°0261 0°0130 
100 10 x 2 00226 00113 0°0248 00124 


weight per yard _ weight per vard — 

12 x Xx "284 10°2 
Weight of a cubic in. of steel taken as ‘284 1b. In above table area 
of rail has been taken as, of weight per yard in place of ig of 
weight per yard. Specific resistance of copper taken as 
0°68 microhm per in. cube at 20° C., and resistance of steel compared 
with copper as 10°5. 


Notg.— Area of rail = 


soldered to rails as well as rivetted, and, cross. bonds 
at more frequent intervals. was bonded . with 
two No. 4 galvanised iron wires. It will be. seen that in 
both cases the apparent resistance in dry weather is .eon- 
siderably higher than in wet weather, owing to the greater 
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leakage through earth in wet weather. It will be noticed 
that 10 per cent. has been added for the resistance due to 
bonding, gathering, &c.; this figure has been taken to 
represent conditions after a few years, and is about the 
figure found from actual tests. Of course, if tested 
immediately after bonding, the resistance taken over a joint, 
inclading conductivity due to fish plates, sole plate and 
bonds, may be less than an equivalent length of the rail. 
In designing a tramway, care must be taken that the 
potential drop in the rails must not exceed the limit of the 
Board of Trade, viz., 7 volts, and this must be taken 
with the distribution of cars in the worst possible condition. 
In scme cases, however, it is perfectly safe to figure out for a 


TABLE II].—ReEsIstancE OF ONE MILE oF TRACK. 


| 
Resistance Resistance 


mile | 10 per cent. added 
per yard. | ingle track. te resistance of bonds. 
| Single. | Double. 

70 0 0339 0°0170 00372 0°0186 
75 00316 00158 | 0 0349 0°0174 
80 8 x 2 00297 00148 | 00327 0 0163 
85 x 2 00279  0:0139 0:0307 00153 
90 9x2 00264 0°0132 | 0 0290 00145 
95 95 x 2 00250 00125 0°0275 (0137 
100 10 x2 0°0237 00118 | 60264 6°0130 


Norz.—Area of rai] = Weight per yard _ we ght per yard 


12 x 3 x 0°284 102 
Weight of cubic in. of steel taken at ‘284 1b. In above table, area 
of rail has been taken as a of weight per yard in place of i a 


Specific resistance of copper taken as 0°68 microhm per in. cube at 
20° C., and steel taken as 11 times that of copper. 


drop of about seven volts with maximum load, as the actual 
drop will be considerably less, owing to leakage through 
earth; thus with 7 volts drop. calculated, and assuming 
25 per cent. leakage, the apparent drop would be only 5} 
volts. On a light railway using Vignoles rails spiked to 
wooden ties, the leakage would be considerably reduced, and 
it would be, therefore, unsafe to allow for leakage. Of 
course, the Board of Trade regulations were drawn up to 
limit the leakage as far as possible, and, therefore, the 
calculated drop should be kept down to a minimum. 
Tables 2 and 8 give resistances of tracks, &c., as calculated. 

With third rails we have not to take into consideration 
the mechanical strength and physical properties to such an 
extent as with the running rails, since, of course, there are 
practically no stresses or strains set up as there are in the 
actual running rails. 

We are, therefore, at liberty to so proportion the chemical 
constituents as to give the least resistance, providing we 
comply with the proportions necessary to give the required 
strength and hardness, bearing in mind, however, that cer- 
tain constituents are required in the process of manufacture. 
It is interesting to compare the following table with those 
given before; these are actual figures taken from samples, 
some of which are being used on present day electric 
roads :— 


Percentage + Resistance com- 


“| pared with copper. 


005 | 027 | 0-05 


Cc. Mn. | Si. 

———- - —| | — 
1 | 003 033 | 0052, 0045; — | 692average 
2 | 009 O08 0015) 003 | 0011, 66 
3 | 0045 Ovu2 | 004 | 003 _ | 66 
4 | O12 | 025 | 006 | 005 = | 69average 

| 


The average resistance compared with copper appears, 
therefore, to be 6°8 (6°76), or a little over one-half that of 
ordinary steel as used for running rails. The rail No. 1 in 
the above table was tested after laying, and the ratio com- 
pared with copper came out at .6°93, thus showing that the 
bonding had not appreciably increased the resistance ; this 
test, however, was carried out soon after the laying, and it 
is highly probable that the resistance would be considerably 
increased after a few months’ of running. On the Waterloo 
and City Railroad Mr. Jenkin states that the resistance per 


1,000 yards was found to be 0°051 ohm taken with the drop 
of potential method; this gives approximately 0°09 ohm 
per mile, and taking the sectional area as 44 sq. in., the 
resistance, as compared with copper, figures out at 9°35. 
Even including connections, &c., this figure appears to be 
high, and does not compare at all favourably with 6°93 given 


TasLe ITV.—RESISTANCE OF ONE MILE or TurrD Rat, 
| 


Weight Area in | Resistance per Resistance per 10 per cent. 


per yard | sq.in, mile of rail mile, two rails in added 
in lbs. | one rail. in ohms. | parallel, in ohms. for bonding. 


Single. Double. 


70 | 170 0:042 0021 0046 
7 | 75 0°039 0019 00209 
80 00366 0:0184 0°0404 | 0:0201 
8 | 85 0°0344 0°0172 | 0038 00188 
| -96 00325 00163 0°036 | 00178 
9% | 95 00308 0°015 00165 
100 :10 0 0294 | 0 0147 00324 0:0162 
| 
Area of rail taken as of weight per yard in place of 03 


weight of cubic inch of steel taken as 0°284 lb. Specific resistance 
of copper taken as 0°68 microhm per inch cube at 20° C., and steel 
taken at 6°8 times that of copper. 


for the Central London Railroad. On the Manhattan 
Elevated a 6 in. T contact rail is used weighing 100 lbs. per 
yard; the chemical composition is given as follows :— 

C = 0:073 °/,, Mn = 0°34 °/,, S = 0°073 °,, P = 0°069 %,, 
and it is stated to have about eight times the resistance of 
copper. The figures in Table No. 4 have been worked out, 
taking the average ratio of steel to copper at 6°8 from the 
above table, and it appears to be fairly correct for lines at 
present running where 10 per cent. has been added on for 
increase of resistance due to bonding, &c. 


WIRELESS TELEGRAPHY AND SUBMARINE 
CABLES. 


By EMILE GUARINI. 


SynTony, as it is called, lends itself to a marvellous extent 
to the realisation of multi-communication in submarine 
telegraphy. 

We will not here explain the comparatively complicated 
mechanism of syntony, for it would lead us beyond the 
limits of this article, but we will return to this subject when 
we discuss the secrecy of despatches sent by wireless tele- 
graphy; we will confine ourselves to saying in a few words 
what it really is, roughly speaking, ¢.e., disregarding several 
coefficients that should be taken into account. The waves 
have nodes and ventral segments for tension as well as for 
intensity. A receiver or coherer is syntonised when it is 
placed at a ventral segment of the tension, or, better still, 
between two ventral segments of opposite signs, for instance, 
by using a bridge. Hence we see that if a coherer is con- 
structed to work when we apply to its terminals a difference 
of potential e, 7.e., the difference we get between the ventral 
segments (of tension) of contrary signs, for instance, it will 
not work for other intermediate points (where the tension is 
less than e). Moreover, if we have several coherers working 
for one difference of potential e, and if by means of a current 
with a tension E, we produce waves of different lengths, we 
can see how easy it is to realise multi-communication. All 
that is required is that the ventral segments of the tension of 
the different waves shall not coincide, and that each coherer 
shall correspond with its particular ventral segment. 

The high frequency (Hertzian) waves are all adapted to 
the realisation of syntony ; with their short length it is 
easy to realise the conditions above mentioned. In order 
that the same wire may be traversed by waves of different 
lengths, as in the last model of the Marconi apparatus 
(English patent, No. 7,777, April 6th, 1900), the inductive 
method, employed by Blondlot, Turpain, &c., must be used, 
In fact, if a wire is connected directly with several oscillators, 
the oscillators will be connected with one another and will 
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form, so to speak, a single discharging circuit. The “in- 
ductive method ”’ therefore enables the period of the oscillator 
to be rendered to a certain extent independent of the electric 
constants of the wire, which either conducts to a dist nce or 
radiates into space the electro-magnetic waves (third claim 
of my English patent No. 1,555, of January 24th, 1900). 

Only one method is known—at present at least—of 
realising very high frequency, millions of periods per second, 
for instance; this is the spark, which is to a certain extent 
(see theory in the above-mentioned patent) a very rapid 
interrupter, giving extra closing and breaking currents. 

But to produce the spark, more or less high tensions are 
required, whereas in cables we must not exceed tensions of 
10 and 20 volts, #.¢., tensions practically insufficient for the 
production of sparks. Higher tensions would endanger the 
safety of the insulation of the cable. Besides the inductive 
method, therefore, we require at the transmitter the trans- 
formation to low tension of the Hertzian waves. (ELEC- 
TRICAL REVIEW, January 18th, 1901.) © 

Moreover, we know that it is advantageous, and we know 
why it is advantageous, to raise the tension in the circuit 
of the coherer. In this case it becomes indeed a necessity, 
since we are obliged to do what is not done in wireless tele- 
graphy, viz., transform the wave into low tension at the 
transmitter. 

The inductive method with transformation at the transmitter 
and the receiver is claimed in my English patent, No. 1,555, 
1900. 

The most simple arrangement for realising this kind of 
telegraphy—an arrangement the results of which I gave in 
the E.xcrrica, Review for January 11th and 18th, 1901 
—is shown in fig. 1. A telephone acts as receiver. It will 
be observed that the transmitter, if we consider the line wire 
as equivalent to the antenna—as I suggest in the third 
claim of my patent—greatly resembles the last type of 
Marconi transmitter (Enecrrica, Review, June 14th, 
1901). In the Marconi transmitter the oscillator is in shunt 
instead of being in series, and « condenser, introduced into 
the circuit of the windings of the two transformers, serves to 
regulate the length of wave. In the experiments I described 


= 


1. 


(EnecrricaL Revinw, January 11th and 18th, 1901), I 
used condensers connected in shunt on the oscillator. In 
addition Marconi connects to earth one of the terminals of 
the secondary of the second transformer, which, I have 
reason to believe, is not indispensable or even necessary, 
especially in the kind of telegraphy that is occupying our 
attention (ordinary). It may be otherwise with wireless 
telegraphy, but I think not, when unipolar transformers are 
used, of the Rochefort type, for instance, in which, without 
any connection to earth, all the tension is conveyed on the 
side of the radiating wire. 


Fig. 2 shows the application of the coherer reduced to its 
most simple expression. These two arrangements are 
described, illustrated and claimed in my English patent 
above-mentioned. 

To realise multi-communication, we have only to use an 
arrangement similar to that which Marconi uses for wireless 
telegraphy. In fig. 3 the cable takes the place of the trans- 
mitting antenna, with the Marconi receiver, the transforma- 


Fia. 2. 


tion at the transmitter being the reverse of that used by 
Marconi in wireless telegraphy, for reasons explained 
above. The Slaby method is also applicable (fig. 4). 
The figure clearly indicates in what manner. The trans- 
mitter remains the same as in fig. 3. The receiver is the 


= | -- 


Slaby receiver; the secondary of the transformer corresponds 
to the receiving antenna (the primary of the transformer 
being the transmitting antenna). 

For those who do not already know it, we will mention 
that the Slaby method of multi-communication in wireless 
telegraphy consists in placing the coherers between ventral 


te 


segments (of tension) of opposite signs by using wires of 
suitable lengths. This is, in other words, the method which 
M. Tarpain (“ Practical Applications of the Electric Waves” 
has applied since 1898 for the realisation of multi-commu- 
nication in ordinary telegraphy. The arrangement shown 
in fig. 5 is very little different from that shown in fig. 4. 
It is another way of placing the coherers between ventral 
segments of different signs. This arrangement serves 
another purpose also. In a former article we showed how, 
with a current of low frequency, transmission by short dis- 


cli) Gayl 


Fia. 4. 


Fig. 5. 


tinct signals could be realised by means of two coherers with 
their batteries suitably arranged. The deviation in either 
direction of the needle of the galvanometer was obtained by 
sending into it positive or negative currents. The arrange- 
ment shown in fig. 5 acts in the same way for the Hertzian 
waves ; the needle of the galvanometer deviates in one direc- 
tion or the other according to which coherer is influ- 
enced. The length of the wave transmitted will decide 
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which coherer is influenced. Thus we can with Hertzian 
waves realise either ordinary or wireless telegraphy with a 
coherer by short distinct signals by using for each trans- 
mitting and receiving apparatus a series of two transmitters 
and two receivers. 

(To be concluded.) 


RETAILERS IN THE ELECTRICAL TRADE. 
[COMMUNICATED. ] 


THE grievances of which the retail electrical trade has for 
a long time complained have recently, as most people 
know, culminated in the formation of an association of 
Electrical Contractors. The members of this association 
have combined chiefly for the purpose of forcing the whole- 
sale houses to confine their business entirely to the retailer. 
and to prevent them giving discounts to those members of 
the public who, from the nature of their business or their 
personal relations with the wholesale houses, may consider 
they are entitled to such privilege. Should a wholesale 
house, despite the association, be caught selling a switch to 
a hotel or a club (perhaps quondam customers of certain 
retailers), then this house is to be boycotted, and the members 
of the association will not retail its goods. These are the 
principles of the association, although it must be admitted 
that they are not put in quite so nasty a way in the rules ; 
nevertheless, the combination will have more or less power 
to enforce them, and, if we admit that -business cannot be 
done without the middleman, it would appear on the face of 
it that the action of the association is justified. It is, of 
course, possible, although not probable, that a wholesale 
electrical house could do business “direct with the public by 
obtaining financial control of a considerable number of 
retail concerns ; but, as has appeared recently in the changes 
effected in the tobacco trade, to do such a thing only causes 
those retailers not affected to combine with an opposition 
house, and the position is practically “as you were.” 

The grievances of which the retailers have complained 
are chiefly—(1) The selling of goods such as fittings (with 
or without discount) to those members of the public who 
come with a shipper’s card, or with a personal introduction, 
or who are personal friends of the management ; (2) the 
selling of goods direct to shops, clubs, hotels, &c. (with or 
without a discount) ; (3) the advertising in non-technical 
journals, by which the public find out who are the makers 
and buy direct from them. It will be the writer’s endeavour 
to show that their grievances are toa great extent due to the 
retailers themselves, owing to their general want of enterprise 
and energy. 

There are always two sides to every question, and if the 
wholesale houses have, rightly or wrongly, encroached on the 
unwritten rights of the retailers, it is only because the latter 
have been found wanting in their function of supplying the 
demands of the public—nay, in creating public demands. 
The distributing channels having become inefficient, the 
main has shown leaks ‘in several places, and whilst it may 
appear necessary that the leaks should be stopped, the 
channels which caused the accumulation should also be 
cleared. 

The whole question, to begin with, resolves itself into 
this: If the public will not deal with the retailers, but 
insist on going to the fountain head, what are the whole- 
sale houses to do? Are they to refuse to serve the 
public, and to refer them to the retailer, or are they to com- 
pete with their own retailer? Before this question can be 
answered it is necessary to put another one: Why do the 
public endeavour to dodge the retailer? The reply to this 
brings us to our subject—because the retailer is not enter- 
prising ; because he is dear ; because he fails to educate the 
public as to novelties, or to bring before their notice what they 
want ; because he does not acquaint himself and his assistants 
with the technicalities of the business ; because he is careless 
in his estimates and his accounts. In fact, the public is 
sick of the “local shop.” 

Under these circumstances we again ask: What should 


the wholesale houses do? They should, whilst the middle- 
man continues to be their chief source of distribution, give 
him their support in every way, but they should, in return, 
demand that he gives the business that proper attention 
which should make it unnecessary for the public to dodge 
him. Of course, it may be argued, it is impossible 
to interfere with a man’s business and the way he 
conducts it; but if the retailers, through their combina- 
tion, can bring pressure on the wholesale houses, in order 
that the latter should maintain a proper attitude towards the 
retailers, the wholesale houses as a federated body might 
equally well bring to the notice of the Contractors’ associa- 
tion the name of any man who does not appear to be doing 
his duty towards the public, and therefore towards his sup- 
pliers. it is not a question of whether he pushes A’s goods 
in preference to B’s goods; this merely shows that A’s 
traveller is better than B’s traveller. It is that he does not 
push anyone’s goods, but is content to wait for the public to 
look him up ; he is, in fact, spoiling the wholesalers’ trade 
in his neighbourhood, and neglecting to keep money in cir- 
culation. 

In making these charges we are quite aware that there are 
many retailers whose methods of enterprise have enabled 
them to come to the fore and to prosper ; it is these firms 
which make the contrast all the more striking when we con- 
sider the general local “ ironmonger, sanitary engineer and 
electrician,” or the “electrical engineer” pure and simple. 
“Oh yes,” these will tell you, “the reason why the others 
have got on, or have not been mentioned in the Gazette, is 
because they have more money than we have; they are able 
to keep a good stock, employ a large number of men, and can 
advertise. They can afford to be enterprising ; we cannot.” 

All this is, of course, mere stuff and nonsense. It is by 
their businesslike methods in the first instance, by their 
efforts to attract the public, and to make the public support 
them, that these firms have prospered. 

What does the average man, such as we have described, do 
to promote trade? We know of hundreds all over the 
country who are content to write the sign “ Electrical 
Engineer ” over their shops, leave a few incandescent lamps 
lying about in their windows, hang one or two out-of-date 
fittings up with their gas fittings, distribute a few bells, tele- 
phones and pushes about the shelves—and then continue to 
lazily dispense tin-tacks and water-cans across the counter, 
and complain that the electrical business does not pay. In 
the meantime, the above-mentioned electrical stock becomes 
rusty, and the public is less than ever attracted by it. 
Accompanied by this /aissez-faire attitude as regards his own 
business, the retailer assumes a dog-in-the-manger attitude 
towards the wholesale houses. The latter, having found by 
experience that trade is vegetating in his neighbourhood, 
will perhaps get their travellers to call on a few institutions 
or hotels, or will circularise these in the spring with electric 
fan pamphlets, or, in the autumn, with incandescent lamp 
circulars. Then it is that the retailer shows energy, but in 
the wrong direction. Instead of following up these circulars, 
acting as his own traveller, and informing possible customers 
that he can supply fans, or lamps, or whatever may be in 
season, he becomes abusive towards the wholesale houses, 
alleging that these are cutting him out, and endeavouring to 
“get at” his own customers. It does not occur to him that 
he has had just as much opportunity to secure the custom 
himself, but that he waits for this just as he waits to be 
asked to mend a cistern, locate an escape of gas, or repair a 
crank bell. 

He does not understand that it is necessary for him to get 
straight to the public, to force himself, as it were, under 
their noses, Occasionally he prints poor-looking circulars 
of oil stoves or garden hose, and these are sent round in 
open envelopes under 3d. stamp, or distributed by hand. 
But the majority of the public consign an open envelope to 
the waste paper basket without examining its contents, and 
in many houses the servants are instructed not to deliver 
advertisements upstairs. As for circulars slipped under the 
door, or into the letter box, these are destroyed at once when 
received, and in many cases the messenger cannot be relied 
on to deliver them at all. 

What then, it may be said, would you have the poor man 
do? You cannot expect him to purchase an expensive 
stock, print extravagant circulars, and send these round his 


= 
ts 
| 3 
3 
2 
| 
| 


1052 THE ELECTRICAL REVIEW. 


[Vol. 50. No. 1,288, Juwm 27, 1902, 


district by 1d. stamp. The answer is simple. If the 
retailer can show the wholesale houses that he is enter- 
prising—that he is willing to take certain risks if backed up 
by them, and that he has some smart ideas—it is certain 
that they will support him, for his success is their success. 
It is not difficult for him to get a certain amount of show- 
room stock on very easy terms on consignment account ; the 
business, often brought by a good display,.is surprising. He 
can usually get as many showcards, showboards, &c., as he 
requires, if he will only demonstrate that he means business. 
And is it not a fact that the wholesale houses will often feed 
him with well-printed circulars printed with his name and 
address for nothing ? He may have a smart idea for adver- 
tising or circularising certain goods in his district, and if 
he approaches the makers, it is more than likely that they 
will do the printing for him, and sometimes the postage 
too. But what he so often does is to leave the circulars 
which are given him lying about on his counter, where they 
get picked up by curious children or trodden under foot ; 
those people whose custom he requires do not take them. 
Or, if he does not sell them for waste paper, they are sent 
round as above described, which means s> much money lost 
to him and tothe wholesale houses. How often is it that 
he takes the trouble to thoroughly acquaint himself with the 
new branch he has taken up, or to employ a competent set 
of men to do his bell, telephone or electric wiring work. 
Failing his understanding the subject, small wonder that he 
does not make a house-to-house canvass, either personally or 
by letter, and that he makes no earnest attempt to attract 
customers to his shop by any display of novelties. 

It is only necessary, in one’s own circle of acquaint- 
ances, to consider the number of instances where business 
might be done with the several applications to which elec- 
tricity lends itself in the daily routine of life, were only 
some of the local so-called “electrical engineers” to push 
their business properly, and to bear in mind at the same time 
that all this field is lost to the wholesale houses many 
thousands of times over. Will anyone acquainted with the 
electrical wholesale and retail trade venture to deny that 
what has here been set forth against the retail trader as a 
whole is not true in more or less every locality in the United 
Kingdom ? Under the circumstances, there should be no 
wonder that the wholesale houses have endeavoured to trade 
direct with the larger kind of customer, such as clubs, hotels, 
and other institutions, and have tried by other means, such 
as advertising in non-trade papers, to stimulate a demand 
amongst the public for their commodities ; and by all laws 
of right, it is very unreasonable on the part of the retailer 
to object because some hotel, for instance, on his books has 
received a circular from a wholesale house. He should have 
seen that the hotel was kept up to date with such informa- 
tion by himself. 

Again, it is a common cause of complaint that the 
retailer is dear; in many cases this is well founded. He 
may be enterprising, smart, and well acquainted with the 
technicalities of the business, but if he is not satisfied with 
a reasonable profit, by which he is likely to more rapidly 
extend his turnover, he does as much to stifle the business as 
if he were incompetent only. 

In the matter of accounts and estimates the small 
“electrical engineer” is proverbially bad, and it is not sur- 
prising that the man who is only half-illiterate does not 
prosper in the electrical business, although he may be able 
to correctly estimate and charge for (!) a plumbing job. 

We think it has been amply demonstrated why the public 
endeavour to do away with the middleman ; that they also 
try to get discounts shows that they are imbued with what 
he lacks,—namely, business instincts. And whilst it is 
only proper that the wholesale houses should continue to 
support the retailers by refusing such discounts and by 
referring the public to reliable contractors, it is also quite 
fair for them to expect that the retailers will show such 
increased enterprise (with or without the manufacturers’ 
support) as will render it unuccessary for the latter to sell 
direct to anyone but the retailer. 


Cleckheaton.—The D.C. has resolved to apply to the 
L.G.B. for sanction to borrow the further sum of about £6,000 for 
electricity purposes. 


‘THE GOVERNMENT AND ELECTRICAL 
LEGISLATION. 


Ir will be remembered that one of the recommendations 
made by the committee appointed by the Council of the 
Institution of Electrical Engineers, to inquire into the 
effect of legislation upon the progress of electrical engi- 
neering in this country, was to the effect that a deputation 
should wait upon Lord Salisbury. The purpose of the 
deputation was to impress upon his Lordship the detrimental 
effect of present legislative enactments and to urge immediate 
remedial action. 

Unfortunately, the Prime Minister did not see his way 
to receive the deputation personally, but referred the matter 
to the President of the Board of Trade. The pressure of 
public business has caused the meeting to be twice post- 
poned, but on Wednesday morning, tLe 18th inst., it was 
found possible for the desired conference to take place. 

The deputation was of a thoroughly representative character, 
consisting, amongst others, of Lord Kelvin, the Earl of 
Rosse, Lord Greenock, Sir Michael Foster, M.P., Sir Thomas 
Wrighton, M.P., Mr. James Swinburne (President of the 
Institution), Dr. R. Spence Watson, Major-General Webber, 
C.B., Lieut.-Colonel Crompton, C.B., Prof. Perry, Prof. 
S. P. Thompson, and Messrs. Stephen Sellon, Morse, R. P. 
Sellon, Madgen, Patchell, Ferranti, Sparkes, Mordey, and 
Mr. MacMillan (secretary of the Institution). 

The deputation having been introduced to the President 
of the Board of Trade (Right Hon. Gerald Balfour, M.P.) 
by Lord Kelvin, Mr. Swinburne proceeded to explain why 
they had sought the interview. He referred to the repoit 
of the Committee appointed by the Council of the Institu- 
tion to consider the subject, and reminded Mr. Balfour that, 
on the advice of Lord Salisbury, they came to him, not 
merely as President of the Board of ‘Trade, but also as a 
member of his Majesty’s Government, and they asked that 
their wishes should be communicated to the Cabinet. When 
electrical distribution for lighting purposes became practical 
about 20 years ago, the fact that it was necessary to obtain 
permission to open up streets for the purpose of laying cables 
at once brought the industry into contact with local autho- 
rities. Were it not for this, the speaker said, the electrical 
industry would be as free of special control by local autho- 
rities as other trades. The special care taken by Parliament 
at that time to conserve the interests of local authorities 
resulted in the passing of an Act which discouraged tle 
industry and prevented progress, until some of its most strin- 
gent conditions were modified six years later. These Acts 
were based on the assumption that an electricity supply 
undertaking would carry on all its operations within the 
area of a single local authority. Now that a single scheme 
may deal with the supply of an area of a thousand square 
miles and upwards, and deals not with a single parish but with 
several counties, the purchase clauses by which local bodies 
can at the expiration of a given period purchase the under- 
taking are out of date, and in many cases wholly inapplic- 
able. Electrical enterprises should have their limits and 
boundaries set by economical considerations alone, and 
arbitrary boundaries, mostly of medizval ecclesiastical 
origin, should not limit the distribution or the growth of 
electrical systems. Mr. Swinburne went on to say that 
they did not come as opponents of municipal enterprise. 
Their desire was to have the powers of abuse of their present 
legal powers by local authorities checked and rendered 
impossible by new legislation. They could prove that in 
many cases the action of local authorities had been not only 
prejudicial to the industry but harmful to the best interests 
of the ratepayers, for it was of national importance that as 
cheap as possible a supply of electric energy should be 
available to all. In addition to the power of compulsory 
purchase of both lighting and traction systems, the power of 
veto at present vested in local authorities needed consider- 
able modification. Several points in which the Board of 
Trade were themselves particularly interested were then 
mentioned, such as the recrganisation and increase of its 
electrical stuff, and the necessity of more frequent modifica- 
tion of its existing regulations, and the help of the Institu- 
tion was offercd in discussing and framing new regulations 
if such assistance were desired. Mr. Swinburne concluded 
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by again drawing attention to the wider issues concerned in 
the necessity for new legislation, and urged the need for the 
appointment of a Royal Commission to inquire into the 
merits of the whole question. 

Lieut.-Colonel Crompton pressed home the contention of 
Mr. Swinburne by instancing the case of Hove, where the 
powers originally obtained by the Commissioners were taken 
over by acompany. During the first few years of its exist- 
ence the company was left unmolested, but since the time 
it commenced to make a profit, every effort had been made 
by the local authority to thwart its progress and impede its 
work. For instance, when a new site for a generating station 
had been secured they refused to allow the mains to be laid 
for a short distance to bring the current within the com- 
pany’s area, and when a proposal was made to raise the 
voltage from 110 to 220 volts, they actively canvassed con- 
sumers to urge them to refuse consent to the change. 
Then, referring to the practice in Germany and 
Switzerland, where, if anything, more care was taken 
than in this country to protect the life of the citizen, 
but where greater facilities were given for the carrying out 
of complete schemes, he recommended the formation of a 
committee of experts, who should assist the present technical 
staff of the Board of Trade in dealing with new proposals 
brought before them. 

Dr. R. Spence Watson, as a director of some of the elec- 
trical undertakings in the Tyne district, spoke of the serious 
effects of the capricious use of the power of veto by small 
local authorities. He pointed out how every extra burden 
laid on a commercial undertaking resulted in a higher charge 
being necessary for its products, since to exist it must make 
a profit, and, in the case of an undertaking liable to com- 
pulsory purchase, provide an amortisation fund. The possi- 
bilities of electrical engineering were very high, and it was a 
question of national importance that its progress were not 
checked by restrictive laws. The possession of the power to 
veto proposed electrical tramways made local authorities 
very unreasonable, and in certain cases they imposed most 
unjust conditions as the price of their consent. The speaker 
referred to a case which had come under his immediate 
notice, in which two authorities bad power over the same 
roads, and one insisted upon the line being laid in the centre 
of the road, while the other was equally insistent upon it being 
placed at the side. 

Mr. Sydney Morse dwelt upon the serious effect which this 
power of veto entailed, not merely upen the industry, but 
upon the public. He quoted extracts from speeches made 
by Lord Morley in the House of Lords, on July 11th, 1901, 
and Mr. John Burns in the House of Commons, on May 
15th, in the present year, proving the injustice of the 
present condition of affairs, and urging reform. Wolver- 
hampton was mentioned as an instance where a promising 
scheme affecting a wide area was crippled because the 
promoters would not consent to purchase electric energy for 
that portion of the system within the Wolverhampton muni- 
cipal area at a price they considered prohibitive. Belfast 
was another case in point. At Swansea the introduction of 
electric traction rendered an increase in the number of 
passing places advisable in the interests of the public, but 
the Corporation withheld their consent until a payment of 
£5,000 was made to them. He was aware that no absolute 
power of veto to local authorities was given under the 
Light Railways Act, but the standing orders of Parliament, 
and the following of precedent by the Board of Trade 
resulted in practically the same thing. He believed that the 
new Bill on this matter, prepared by the Board of Trade, 
would to a certain extent remedy matters, and he urged in 
the interests of the country, which demanded the best service 
at the lowest price, its early presentation to the House of 
Commons. 

Sir Michael Foster, speaking as one of the secretaries of 
the Royal Society, acknowledged the many obstacles which, 
in this old country, were placed in the path of technical 
progress, and said he was sure that all scientific men would 
welcome a change in the attitude of the Legislature towards 
electrical engineering projects. 

Mr. Ferranti emphasised the importance of cheap power 
supply, and spoke of the difficulties which the promoters of 
the Midland power scheme had met with. The insistence 
upon underground mains, even for pioneering work, had 


proved costly, and was contrary to the practice on the Con- 
tinent ; while the regulations regarding permissible varia- 
tions of voltage, limits of sizes of feeders and transformers, 
also needed revision. In order to keep abreast of the times 
and the progress continually being made, the regulations 
needed constant revision, and he feared that a large increase 
in the electrical staff at the Board of Trade was a real neces- 
sity. The tendency of legislation in electrical matters had 
been most repressive; that relating to traction needed imme- 
diate revision, and he hoped that the Board of Trade would 
take the side of progress against the vested interests, whose 
influence had been so detrimental to the public interest. 

Dealing with the points relating to his own Department, 
Mr. Balfour promised with reference to overhead wires to 
consider any case brought before.him on its merits, and as 
regards the others to carefully consider any proposals as to 
their amendment submitted by the Institution. He was 
not convinced as to the necessity for increasing the technical 
staff at his disposal, and asked for any further evidence of its 
insufficiency. 

Mr. Patchell, while acknowledging the courtesy he 
had always experienced at the hands of the permanent 
officials, pointed out the uncertainty of the application 
of many of the regulations relating, for instance, to extra 
high pressure, and the thickness of dielectrics, and re- 
marked upon the insistence on earthing the centre point of 
a three-phase system as not in accordance with latest ideas. 

Mr. Balfour then proceeded with his general reply. He 
recognised the importance of the subject, and to a large 
extent sympathised with the deputation. It was undeniable 
that more rapid progress had been made in electrical engi- 
neering in other countries. While the legislation dealing 
with the question was no doubt susceptible of considerable 
improvement, and it was possible that some local authorities 
had abused the powers given them by Parliament, he did not 
think that this fully accounted for the prestnt position. 
He thought that to a large extent the rapid progress in the 
United States was due to its being a new country, sparsely 
populated and having comparatively few established interests 
to be contended with, whereas in this country the reverse 
was the case. It was in his opinion these fundamental con- 
ditions rather than any legal enactments which retarded the 
progress of electrical engineering in this country. 
It seemed to him that the really important question was 
not so much any impediment thrown directly by Parliament 
in the way of the development of the electrical industry, as 
the power reposed by Parliament in local authorities to veto 
schemes with ‘which they were not in agreement. With 
respect to this, there were two branches of the subject, viz., 
the supply of electric energy for lighting and power purposes, 
and electric traction. In the case of tramways, so far as 
these matters were still determined by the Act of 1870, the 
local authority had an absolute veto as regarded provisional 
orders, and by a standing order, the House of Commons also 
possessed an absolute veto upon measures proposed to be 
promoted by means of Bills. To some extent the evils 
flowing from that condition of things had been remedied by 
the adoption of the Light Railways Act, even when the 
scheme was, in the proper sense of the word, a railway on a 
road, or a tramway; but it was true that both the Light 
Railway Commissioners and the Board of Trade had con- 
sidered themselves more or less bound by the regulations 
laid down in the Tramways Act, and the Standing Orders 
of the House of Commons. While he did not think 
they had gone the length of giving the local authority 
an absolute veto, no doubt they were influenced by 
these provisions. The question had recently been investi- 
gated by a Departmental Committee, upon which both 
promoters and local authorities were represented, and 
what be hoped was a reasonable compromise had been 
embodied in a Bill which he intended to introduce into the 
House of Commons on an early occasion. They must, 
however, remember that local authorities represented a great 
power, and they were fully alive to the fact that it was to 
their interest to possess, if not an absolute veto, at any rate 
such a position that they could make their views felt. A 
few weeks ago an attempt to alter this Standing Order of 
the House of Commons had been abandoned, on account 
of the opposition it. aroused. This illustrated the 
difficulties to be met with in any attempt to deal with the 
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situation. The Committee of the House of Commons which 
reported in 1898 had made a series of recommendations in 
regard to modifications of the present Acts relating to 
electric supply ; but before the Board of Trade could act 
upon them, legislation regarding them was necessary. For- 
tunately, when powers for electric supply undertakings over 
large areas were sought for by Bill, these recommendations 
formed a precedent and were acted upon, otherwise they 
were inoperative. The Board of Trade had drafted a Bill 
to give effect to them in ordinary cases, but he had not yet 
been able to bring it forward. In the present state of public 
business he could hold out but little hope of either Bill 
being passed this session, but they would be pressed at the 
earliest possible moment. Meantime he would assure the 
deputation that the Board were not insensible to the needs 
of the electrical industry, but were as anxious as themselves 
to secure that the public interests should be properly served 
by its due development. 

In thanking Mr. Balfour, Mr. Swinburne pressed for an 
answer to their request for a Royal Commission to be 
appointed to inquire into the whole matter. 

Mr. Balfour stated that this was a matter for the 
Cabinet, and that he would bring the matter under their 
notice, but he could not pledge himself to give his support 
to the application. 

There was a geueral feeling of regret that the Prime 
Minister had not been able to meet the deputation, since 
there was a danger, apparent from time to time during the 
interview, that any discussion of the matter with the 
President of the Department most interested in the question 
would resolve itself into disputes about details, and leave 
the questions of principles untouched. It was largely owing 
to Mr, Swinburne’s tact that such was not the case. The 
case presented by the deputation was a strong one, and its 
failure to arouse the Government, as represented by the 
President of the Board of Trade, to a more active concern 
for the removal of disabilities which are injuring the prosperity 
of the country, is only one more reason for an active cam- 
vaign on its behalf. 


CORRESPONDENCE. 


A Scandal which Everybody Admits. 


My attention has been called to the patagraph on page 
990 of your issue of June 13th, in which you make a state- 
ment which certainly requires an answer from me. 

You refer to my evidence before the committee of the 
Institution of Electrical Engineers,in which I stated that 
men who left us as pupils, and who were failures in every- 
thing, have blossomed out into consulting electrical engi- 
neers. You wish to know if these failures in everything 
were retained in the Arc Works during the full term of their 
pupilage. 

Now, sir, no one knows better than you do that we have 
been taking pupils for upwards of 20 years, and during that 
time a very large number of gentlemen have received their 
education as electrical engineers at our works. Of these an 
unusually large proportion have turned out to be successful 
engineers, and are now amongst the leading members of the 
profession, but in the nature of things, a small minority of 
them have been less successful when tried by the severe tests 
as engineers in charge of contract work or as manufacturers 
on their own account. 

It is unfair for yon, or anyone else, to lay the blame of 
unsatisfactory training on the shoulders of the firms who 
take pupils. The fault does not lie with them. They can 
only make the best of the material supplied to them, and it 
is evident that out of this material, among many successes, 
there will bea few failures, That these failures should gravi- 
tate into the ranks of consulting electrical engineers is, I 
believe, generally due to the want of care of the local 
authorities in ascertaining for themselves the antecedents of 
the consulting engineers they employ. 

It is one of the disadvantages of having to speak the 
truth on such a highly disagreeable matter that you force 
me to make this public explanation, but knowing as you 


do the extreme importance of the work the Institution has 
been doing in collecting this evidence and in attempting to 
probe to the bottom the causes why our country is behind 
hand in electrical engineering progress, you ought to have, 
at least, communicated with me for a further explanation of 
my evidence before remarking on it in a manner which is 
calculated to hurt the feelings of our past and present pupils 
and of their friends. a 
R. E. Crompton. 
F. BR. RB. 


[We are glad to publish this disclaimer, but why did 
not our correspondent state in his evidence what he 
tells us now? He made no mention of his successful 
pupils, but only of those who were failures in every- 
thing. It is Lieut.-Col. Crompton himself who is unfair in 
suggesting that we attributed blame to the firms who take 
pupils; we merely asked a question, and attached no blame 
to anybody. 

Our correspondent’s reasoning as to the manner in which 
these failures become consulting engineers savours of the 
Emerald Isle. The failure has already gravitated before the 
local authority has anything to do with him. 

Touching the concluding portion of our correspondent’s 
letter, we would like to ask of what use is published evidence 
if further explanation is necessary before drawing attention 
to any part of it? The lot of an editor is not altogether 
a happy one at the best of times, and life would not be worth 
living if we had to appeal to everybody who elects to give 
evidence upon any given topic to ascertain whether his testi- 
mony rquired further explanation. Imagine the editor of 
a London morning paper corresponding with Mr. Chamberlain 
as to whether his speech at a political meeting the previous 
night formed really what he wished to convey to his 
hearers, or something entirely different. 

Lieut.-Colonel Crompton made a deliberate and sweeping 
staten ent which was duly reported in our columns; if the 
matter is disagreeab!e to him, and calculated to hurt the 
feelings of his past and present pupils, the blame is his, not 
ours, for we, as well as the gallant officer, have a duty to 
perform towards the electrical engineering industries and the 
local authorities. —Eps. ELEc. Rev. ] 


Referring to a note under the above heading appearing 
in your issue of June 13th, and to Mr. Morgan Williams’s 
letter of June 16th, I should like to make a few remarks 
on this subject. 

In the first place, I think that you yourselves will admit 
that the sum and substance of the remarks quoted by Colonel 
Crompton are perfectly true, and that one of the causes of 
the backwardness of the electrical industry in this country 
can be traced to the state of affairs existing in the past, of 
allowing consulting engineers, as a body, to dictate to the 
manufacturers. 

It certainly does seem rather absurd that the late pupils 
and members of staff of firms, who have been unable to 
justify their existence in this branch of the business, when 
incompetence cannot be tolerated for long, should be able 
to turn round and act as dictators to the manufacturing 
firms. 

No doubt Colonel Crompton would have somewhat modified 
his remarks if they had been delivered in a public speech, 
where one is often debarred from giving a plain, straight- 
forward statement of the case; but it does seem a mistake 
if, before a Committee of the Institution of Electrical Engi- 
neers, appointed specially to inquire into the causes of the 
backwardness of our industry, plain speaking is to be pre- 
vented. 

I think that if the Institution wishes to obtain the help 
and the opinion of manufacturers, whose mouths are natur- 
ally closed in public to a good many existing evils, that the 
proceedings should be considered privileged, and that state- 
ments made by them should not be published if likely to 
prejudice their individual interests. 

I suppose there are more old “‘ Crompton” pupils in good 
positions in the electrical industry than any other single firm 
can point to, but it stands to reason that the number of 
those that have not succeeded is a still larger one. 

This state of affairs applies to all firms taking pupils, and 
is, I think, only to be expected. 
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The grievance would sezm to he that this large body of 
so-called failures among both staff and pupils of the different 
manufacturing firms dri‘t into consulting work—a class of 
work which really requires the very highest instead of the very 
lowest qualifications—s.nd that, in this position, they are 
able, for the time being, to exist, to be of considerable 
hindrance to the manufacturing industry at large, and, it is 
to be feared, in manv cases to their clients as well. 

I have the grestest respect for the better qualified 
consulting engineers, but hope to live to see the day when 
their profession will be closed io the riff-raff of the industry, 


Meters. 


We have noticed the correspodence in your “ Legal Query 
Column,” wherein reference is made to the Long-Schattner 
prepayment meter. 

As the question of consumers “running ” on the dimming 
resistance has occurred once or twice, it will, perhaps, not be 
out of place to supplement your answer with some further 
information. 

It seems to us that “ Inquisitive” has not seen the exact 
type of meter “approved by the Board of Trade,” as the 
dimming device in that type consists of an 8, 16 or 32-c.P. 
lamp contained in the instrument. Now, in the event of a 
consumer choosing to “run” on this dimming resistance, 
his lamps will only give him about 20 per cent. of their 
proper amount of light ; furthermore, he will not be able to 
vet his full pressure on again until he inserts sufficient coins 
to pay for all the current he has used on the “ dull” system. 
We find that this gets over the whole difficulty, but if this 
course is considered desirable, the collector can extract the 
“dimming lamp” from the meter, and the consumer will 
then be in darkness until he inserts sufficient coins to bring 
the lever over. a 


The Schattner Electricity Meter Company. 
E. B. Scuattner, Engineer and Manager. 


June 20th, 1902. 


PARLIAMENTARY. 


Lonpon UnitEp Tramways 


THE Select Committee of the House of Commons, presided over by 
Mr. Compton Ricketts on Tuesday last week, heard evidence from 
frontagers in opposition to the Wimbledon portion of the Bill. 

On tke following day, Wednesday, the Rev. C. P. Crarke, of 
Holy Trinity Church, Merton Road, said he withdrew his oppo- 
sition to the Bill, as terms had been agreed upon between himself 
and the promoters. 

Mr. RAVENSHORE, auctioneer and surveyor, of Ealing, pointed 
out that since the electric tramway service had been introduced, 
there had been a decline in the rents of tbe larger houses. 

The Rev. B. M. Kitson, rector of Barnes, said it was the opinion 
of the majority of the inhabitants of Barnes that the proposed 
tramway from Hammersmith to Richmond was unnecessary, as the 
present omnibus service met all requirements. In this district there 
was a working class population of about 2,000, a considerable 
number of whom were employed by the London and South- 
Western Railway. 

Sir C. Exxrorr, chairman of the Finance Committee of the 
London School Board and chairman of the Wimbledon Elementary 
Schools Committee, said he feared the proposed tramway would 
increase the danger to the young children attending the schools. 
He would suggest that a clause be inserted prohibiting compulsory 
acquisition,of any of the school property, and requiring the Com- 
pany to make such alterations in entrances as the Board of Educa- 
tion should think would. be-adequate to prevent risk of danger to 
children. 

The CHarRMAN intimated that it was thought a clause regulating 
the speed of the cars past the school to walking pace would be 
sufficient. 

Mr. Burrovass, architect, said he could not express an opinion 
as to the effect of the embankment and heavy traffic upon houses 
in Barnes Terrace, but the possible effect of alterations of drainage 
upon the foundations of an old house built on a clay soil would be 
considered, 


On Thursday Mr. Cross, of Barnes Terrace, contended that the 
tramway to be laid in his district would be of no advantage to tha 
inhabitants, and that the proposed embankment would be a source 
of danger and inconvenience to rewing men. : hy 

Lord R. Cecin, K.C , who addressed the Cotnmittee on behalf of 
the frontagers, said he took special objection to the Richriond and 
Hammersmith line. The embankment at Barnes, he thought; wy 
not such an improvement that it would justify the construction 
atramway. At the present time a tramway service was being run 
between Richmond and Hammersmith, and although there was a 
break at Kew Bridge, there would be another break in the projected 
southern connection at Hammersmith Bridge. He maintained that 
the needs of Barnes and Mortlake were met by train and omnibus ° 
services. 

Mr. C. J. Owns, the general manager of the London and Sonth: 
Western Railway, gave evidence in opposition to the Bill. He sai 
that between the stations at Kew Bridge, Brentford, Isleworth and 
Hounslow, there had been a reduction in the gross receipts from 
£1,516 to £524 in the half-year since the completion of the 
tramways. The present proposals, if sanctioned, he feared 
would have an equally injurious effect on the traffic of the 
company. It had not been found that the action ef tramways 43 
feeders to railway stations had any compensating advantage. The 
promoters had put forward as an argument in favour of the Bill 
that extensions into the outskirts would help to relieve the conges- 
tion of the population cf London, but he bad noticed that a witness 
who had supported that argument in a speech at Richmond, had 
urged the Corporation to buy land for the working class accommo- 
dation to prevent its being acquired for London generally. Ap 
agreement for the electrification of the Londen and South-Western 
line between Richmond and Hammersmith and other parts. of the 
line was about to be concluded between his company’s directors 
and the Metropolitan and District Railways. The proposed tram- 
way from Wimbledon to Malden would mean 4% duplication of the 
route traversed by the railway. Last year there were 838,819 pas- 
sengers carried on the railway from Wimbledon and Raynes Par® 
to stations on the route of competition, and the receipts from that 
source were £9,479, with an average of 2d. per passenger. It was 
stated that a reduction of the traffic in proportion to the past 
experience of tramway competition would mean a loss of £6,000 to 
the company. The London and South-Western Railway Company 
were spending £1,700,000 on improvements between Clapham Junc- 
tion and Waterloo, in view of the competition of the Tooting 
extension. A railway company kad to go to great expense to 
purchase their land in order to construct their line, but a tramway 
company had the free use of the road, with public lighting paid for 
out of the rates. He maintained that the needs of accommodation 
for the working classes of Richmond did not justify the competi- 
tion by the proposed tramway. A passenger on his company’s line 
was able to travel 194 miles fora 6d. return ticket. In 1901 the 
railway company had issued 103,364 tickets by six workmen’s 
trains. There was a very small demand for werkmen’s tickets on 
the line between Richmond and Hammersmith, the average being 
about seven in a train on the District Railway. The Committee 

adjourned. 

On Friday last week the evidence for the London and South- 
Western Railway in opposition to the Bill was completed. 

Mr. Pemser, K.C., in addressing the Committee on behalf of the 
railway company, said that the loss to the London and South- 
Western Railway Company since the development of electrical 
tramways in London and the suburbs amounted to £10,000 a year. 

The tramway companies should proceed with the work before them in 
the construction of their authorised lines before asking for further 
powers. The piling up of unexecuted schemes was the result of 
competition between promoters who wished to keep out rivals. 
As a result, great monopolies were being created, and the map was 
being covered with a large number of authorised but not constructed 
lines. He maintained that the evidence for the promoters had not 
shown that there was any necessity for the extensions, as the exist- 
ing railway company was capable of supplying the demand. The 
electrification of the London and South-Western Railway Company 
to Richmond and Wimbledon would give quicker and more frequent 
trains. If railway companies were to be subject to tramway com- 
petition, it would tend to discourage improvements being made on 
suburban lines. He did not mean to imply that the railway com- 
panies had a vested interest and should be protected against all 
competition, but he did submit that only a case of very urgent 
public necessity would warrant the Committee in passing the Bill 
before them, and such necessity had not been proved. : ; 

Mr. FirzGEratp, K.C., replying for the promoters, said that if 
the argument of Mr. Pember was to prevail there would be an end 
to tramway extension in London, for nearly every tramway was 
more or less a competitor with a railway. The tramways, however, 
to a great extent created their own traffic, and in the case of the 
Iendon United Company, the Hounslow traffic had never been 
carried by the South-Western Railway. The result of the con- 
struction of the tramways as proposed, together with the tube 
railway, would enable a workman to go from Richmond to London 
for 4d. 

After considering in private, the Committee approved the whole 
of the northern group of lines on the Hammersmith and Shepherd’s 
Bush system. They also approved No. 7 and No. 6 line of the Kew 
portion of the scheme (Richmond, Mortlake and Barnes) to the 
sonth side of Hammersmith Bridge. The Wimbledon group was 
also sanctioned, except a small piece of line to have run alongside 
the common. The time during which the Barnes Council was to be 
enabled to exercise its option of purchase they reduced from 50 to 
30 years. 

The clauses were then considered and amended. 
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CaVEHILL AND WHITEWELL TRAMWAYS. 


Lorp Newton presided last week over a Select Committee of the 
House of Lords to consider the Bill of the Cavehill & Whitewell 
Tramways Company. Mr. Balfour Browne, K.C, opened the case 
for the promoters. 

Mr. Kirkpatriek, J.P., of Ballyclare, gave evidence in support of 
the Bill; which, he said, if passed, would confer a great service on 
the district. 

# idence was given on behalf of the Bill by Mr. Sellon, the 
engineer to the British Electric Traction Company. In cross- 
examination, witness said that the company had made eeveral 
attempts to do business in Ireland, but hitherto without success. Up 
to the present Ireland had not been a feuitful soil for tramway 
‘enterprise. His company never purcha‘ed an interest in a tramway 
in order to sell it again, but they always retained the control them- 
selves. Mr. Fitzgerald addressed the Committee on behalf of the 
Corporation. 

Local evidence having been tendered in opposition to the scheme, 
the Committee found the preamble proved. Oa the consideration 
of clauses, Mr. Fitzgerald, on behalf of the Corporation, asked for a 
clause providing that the drivers and conductors should be licensed 

thetii. ‘The Committee agreed to insert the clause, Mr. 
Fitzgerald next asked that Clause 10 of the Bill providing for the 
protection of telegraph lines from interference by the electric lines 
of the company, should be extended to the Corporation, who were 
licensees of the Postmaster-General for the telephone service. Mr. 
Sellon said that if sech a clause were given, it would enable the 
Corporation to erect and use the most inferior sort of wires for their 
telephone eystein, and would cripple electric traction in Belfast for 
years to come. The clause was rejected. Mr. Fitzgerald finally 
asked ior the insertion of words in one of the clauses requiring the 
Company to obtain the consent of the Corporation to make, main- 
tain, alter, or remove crossing:, sidings and junctions. Mr. Balfour 
Browne, K.C., said that such a clause was unnecessary, seeiog that 
the company were obliged to get the consent of the Board of Trade. 
However, he was willing to agree to it it words were inserted 
stating that the Corporation’s consent was not to be withheld un- 
reasonably. The Committee passed the clause as amended at the 
suggestion of Mr. Balfour Browne. The Bill will now be reported 
for third reading. 

Dumbarton Electric Lighting. —A Select Committee of the House 
ot Lords, presided over by Lord Newton, sat last week to consider 
the Electric Lighting Provisional Order No. 5: the only order that 
was opposed being that of the Corporation of Dumbarton, Mr. 
Blennerhassett, K.C., opened the case for the Corporation, and said 
the Bill contained nothing peculiar, for it practically incorporated 
the provisions of the Electric Light Clauses Act of 1899. The Bill 
proposed to enable the Corporation to supply electric light in 
Dumbarton. The practice of Parliament had been to give a 
preference to local authorities as against private companies, unless 
there were very exceptional circumstances, which he submitted was 
not the case here. A great number of provisional orders had already 
been granted in Scotland to local authorities, far less favourably 
situated for the supply of electric light than Dumbarton, including 
Nairn, Galashiels, Clydebank, Alloa, Crieff and Stirling. The 
population and rateable value of the burgh were steadily increasing. 
In 1875 the Corporation acquired the gas undertaking, which had 
been highly successful, and they had good reason for believing 
that they would be quite as successful with the electric 
light. There was an excellent site for a generating station. It was 
proposed to commence with a small installation, estimated to cost 
£21,000, and to gradually increase the supply as the demand 
increased. The only petitioners against the Bill were the North 
British Railway Company, the Lanarkshire and Dumbartonshire Rail- 
way Company, and the Dumbarton and Balloch Joint Line Com- 

any, who said that, as ratepayers, they were afraid that the scheme 
might result in a financial loss, which would have to be borne by 
the rates. The petilioners alleged that there would not be sufficient 
demand in the burgh for electric lighting, but he asked their Lord- 
ships to say that the Town Council were better judges in that 
respect than the directors of railway companies. An assertion was 
also made by the petitioners that the order was promoted for the 
purpose of covering wasteful expenditure incurred by the Corpora- 
tion in opposing the Bill of the Clyde Valley Electric Power Com- 
pany last year. Such an assertion was, he submitted, absolutely 
without foundation, and could not be sustained for a moment. 
Aftea hearing counsel against the order, the Committee declared 
the preamble proved, 


Cleethorpes Improvement Bill,—All opposition to this Bill has been 
withdrawn. 

Metropolitan District Railway Bill.—The Marylebone Borough 
Council have withdrawn their opposition to this Bill. 

City and Brixton Railway Bill.—The London County Council has 
deposited a petition in the Private Bill Office of the House of Lords, 
praying to be heard against this Bill. 

London, Tilbury and Southend Railway Pill.—This Bill came 
before the Standing Orders Committee of the House of Lords last 
week, and it was decided to dispense with the Standing Orders and 
allow the Bill to proceed. 

Whitechapel 4 Bow Railway.—Last week the House of Lords 
Standing Orders Committee considered the Whitechapel & Bow 
Railway Bill, and decided that Standing Orders ought to be 
dispensed with and the Bill allowed to proceed. 

Electric. Lighting Provisional Order Bill, No. 5.—The Select 
Committee of the House of Lords, appointed to consider this Bill, 
has reported that opposition is withdrawn. The Bill confirms 
orders to Ardsley, Barton Regis, Blayton, Chester-le-Street, Church 


Stretton, Lees, Lower Babington, Newburn, Stanley and Peghill, 
Easedon and Tynemouth. 

Neweastle-on-Tyne Corporation Tramways.—Oa Wednesday this 
Bill, which has already passed the House of Lords, came before the 
Chairman of Ways and Means in the House of Commons, and there 
being no opposition, the Bill was orde:'ed to be reported for third 
reading. 

Northumberland Electric Tramways Lill.--This Bill came before 
the Chairman of Ways and Means in the House of Commons last 
week as an unopposed measure, and was ordered to be reported to 
the House. 

Tyneside Tramways Bill.—On Wednesday last week the Court of 
Referees of the House of Commons sat to hear a somewhat unusual 
application—viz , that of the North-Eastern Railway Company for 
their claim to be heard in Committee against the Tyneside Tramways 
and Tramroads Bill. Mr. Moon, K.C., represented the railway 
company, and siid that when the matter first came up he argued 
for a locus standi on the ground of competition, but he did not 
greatly insist on the point of interference with the railway, because 
he took it for granted that the locus on that ground could not be 
seriously challenged. However, the Court then decided against the 
railway having any /ocus at all. Mr. Lewis Coward, K.C., objected 
on behalf cf the tramways company to the application being heard, 
and said he could find no instance of the Court having even granted 
arehearing. The Official Referee said there had been two such 
cases. The Court said it would be a dangerous precedent to allow 
the case to be re-opened simply because arguments had not been 
sufficiently pressed, and they decided not to re-hear the case. Later 
in the day the Bill came before the Chairman of Ways and Means in 
the House of Commons as an unopposed measure, and there being no 
opposition the Bill was ordered to be reported to the House. 
Under the Bill the company is authorised to construct new tramways 
and raise £€0,000 of new capital. 

South Shields Electric Railway.—This Bill was before the Chair- 
man of Ways and Means in the House of Commons last week. 
There being no opposition, the Bill was ordered to be reported for 
third reading. 

thondda Urban District Council Tramways.—The Glamorganshire 
County Council have deposited a Bill in the Private Bill Office of 
the House of Commons, praying to be heard in opposition to this 
Bill. 


— 


APPARATUS FOR PARALLELLING 
ALTERNATORS. 


AttTHouGH considerable attention has during the past few years 
been given to the study of the question of parallel running, as far 
as the design of alternators is concerned, yet a question of equal 
importance from the central station engineer’s point of view, 
namely, that of the synchronising apparatus to be employed, has 
been almost entirely neglected. 


Ia the early days of alternating current, when the generators were | 


small, and the time occupied in parallelling was of less importance 
than at present, the synchronising lamp answered all requirements. 

It was soon realised, however, that to ensure success, a consider- 
able amount of skill was necessary, and as an improvement, the 
deadbeat voltmeter, usually of the Cardew type, was introduced. 
Although considered a great advance on the lamp, the voltmeter 
labours under several disadvantages, In the first place, no matter 
how deadbeat it may be, there is always bound to be a slight 
“hunting,” and further, there is some uncertainty as to the precise 
point to which the needle will swing, owing to changes of voltage. 

With the ever-increasing size of engine rooms, it often became 
impossible for the engine driver to see the synchronising lamp or. 
voltmeter, and various kinds of signal were improvised by those in 
charge of the stations. 

Here the subject was allowed to rest until comparatively 
recently, when Messrs. Siemens & Halske introduced an indicator 
for use with three-phase systems, in which three synchronising 
lamps, arranged in a circle, were connected one in each phase, and 
consequently glowed successively one after the other, thus causing 
the illumination to apparently travel round. The direction of 
rotation depended upon whether the in-coming generator was 
running at a higher or a lower frequency than that of the bus bars. 
Coincidence of phase was shown by the light ceasing to revolve. A 
somewhat more complicated arrangement, consisting of a crown of 
lamps, and giving much the same effect, was also introduced by 
Messrs. Schuckert. 

Both these devices, it will be seen, merely served as frequency 
indicators, and had, as a rule, to be supplemented by a synchronis- 
ing voltmeter. Further, they were expensive to instal, owing to 
the number of transformers required with high-pressure systems. 

With the advent of larger generators, it became more and more 
important to be able to judge with absolute certainty the exact 
moment for switching in, and further, the time required.to bring the 
machine up to the correct frequency had to be reduced to a mini- 
mum, in view of possible emergencies. 

The problem has lately been attacked independently both by the 
Niagara Falls Power Company, of U.S.A., for whom Mr, Lincoln 
devised an ingenious instrument, and in this country by Messrs. 
Everett, Edgeumbe & Co., whose apparatus is illustrated in fig. 1. 

The obstacles to be overcome were many, but at length a suc- 
cessful instrument has been produced. A hand revolving over a 
dial shows :— 

Pies Whether the in-coming machine is running too fast or too 
slow ; 
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2. By how much it is out of step; 

3. The precise moment for switching in. 

The instrument is based upon the fact that if the rotor and stator 
of a rotary field asynchronous motor be supplied from two sources 
of alternating current of nearly the same freauency, and be so 
connected that both fields rotate in the same direction, the rotor 
will revolve at such a speed as will enable the fields to rotate “in 

In the actual instrument, the rotor and stator are each provided 
with a two-phase winding. In the case of a two-phase system, 
suppose the rotor t> be connected to the terminals of the generator 
to b2 parallelled, and the stator to the bus bars. Then if the fre- 


Fia. 1. 


quencies be the same, the fields will revolve at the same speed, and 
there will be no tendency for the rotor to move. If, however, the 
frequencies are different, then the rotor will revolve in one direction 
or the other, according to which of the two sources has the higher 
frequency, the speed being such that one revolution of the rotor 
corresponds to two complete cycles. : 

The rotor axle carries a pointer which revolves in front of a dial, 
and is so set that when the frequencies are equal, it stands vertical. 
In practice, in order to simplify the connections and to make the 
instrument applicable to single-phase systems, the necessary two- 
phase currents are produced by means of choking coils in two of the 
circuits and non-inductive resistances in the other two. 

The method of connecting the instrument to a single-pbase 
system is shown in fig. 2, from which it will be seen tbat 
only two transformers are required, and as the current taken is 
small (from 4 to ? of an ampere), the ordinary synchronising or volt- 
meter transformers can be employed for this purpose. : 

In the case of polyphase circuits, the same instrument is used, 
and it has merely to be connected to one phase of the system, 
thus affording a considerable saving in the number of transformers 
required. 

An important feature of the apparatus is the ingenious method by 
which the direction of rotation of the pointer is made visible at a 
distance from the switchboard, for example, at the engine. This is 


9 1 


a 


Fia. 2. 


done by means of a movable vane, which obscures either a red or a 
green lamp, seen through an opening in the dial, according to whether 
the hand is revolving to the right or to the left. Thus the engine 
driver can see at a glance whether his engine is running too fast or 
too slow. Further, on the top of the instrument is mounted an 
ordinary synchronising lamp, from which he can see by how much 
his machine is out of step. 


The instrument is usually constructed for 100 volts, and is pro- 
vided with a dial some 8 in. in diameter. The apparatus is so 
simple that there would appear to be no likelihood of anything getting 
out of order. Altogether the device would seem to be a distinct 
step in the right direction, and in view of the ever-increasing size, 
both of stations and of generators, should be very extensively used 
ia the near future, 


LEGAL. 


SocleTE ANONYME D’ELECTRICITE v. FRIswELt, 


Tue hearing of this case was resumed on 18th inst, when Mr. 
Rurus Isaacs, after reading the correspondence, said that the 
question for the jury was whether the plaintiffs were entitled to 
deliver the cars after June 13th, 1900. As a matter of fact, all 
through the year 1900, and, indeed, up to June, 1901, the defendants 
were giving directions as to how they wanted the cars painted, &c., 
therefore it was quite out of the question for them now to raise the 
defence they did. 

In reply to his Lorpsuip, Mr. TERRELL, for the defendants, said 
that he should rely on the pleadings for his defence. 

Mr. Rurvs Isaacs said that on the other point raised as to cor- 
struction, he should call the Hon. C. S. Rolls, who was well known 
in the motor car world, and who would speak as to the completeness 


- of the cars. 


Mr. HaaRBLEICHER, general secretary of the plaintiff company, 
was then called, and gave evidence as to the contract made with the 
defendants for the cars in question. The motor cars were up to the 
proper standard of construction. 

Cross-examined: He was not aware that Mr. Friswell had tried 
the two Petit Duc cars in Paris, Mr. Friswell had made from time 
to time, complaints as to the construction of cars delivered to him. 

Mr. Cuas. Martin, examined, said he was foreman of the 
plaintiffs, employed in testing the cars. He tested the last two cars 
supplied to the defendants. He tested the last dogcart in July, 
1900, by running it on the road between Versailles and Paris, a 
distance there and back of 20 miles. The dogcart ran most 
regularly. The starting movement and reversing gear were quite 
satisfactory. The brakes worked perfectly well. He tested the 
last Petit Duc car in November, 1900. It worked satisfactorily. 

Cross-examined: Mr. FriswEwt never tried the dogcart in ques- 
tion nor either of the two Petit Duc cars. 

The Hon. Cuas, Stuart Rotts said he had taken a considerable 
interest in motor cars from the commencement of their use. He 
examined two cars of the defendants’ in Paris, one a Petit Duc and 
the other a dogeart car. The dogcartstarted straight away, and the 
Petit Duc, after some dirt on the sparking plug had been removed, 
started immediately. Both cars ran satisfactorily. The speed of 
both was about 15 to 20 miles an hour. 

Cross-examined: He only drove the cars for about a quarter of 
an hour. 

Mr. ALFRED FREDK. Birp, who accompanied the last witness on 
the trials of the cars, gave evidence as to the cars running well and 
satisfactorily. 

Mr. CHARLES FRISWELL was then called, and examined by Mr. 
Terrell, said he drove the dogcart carin question in July last in 
Paris. Everthing went wrong, and they had to push the car back 
to the works, and then witness told plaintiffs he refused to take the 
car. He tried the other cars in June last, and finding they were 
old, worn-out machines, he said he would not take them. 

Counsel having addressed the jury, and his Lordship having 
summed up, the jury returned a verdict for the plaintiffs on the 
claim and counterclaim. Judgment was entered accordingly. 


IsaacsON v. THE NEw (CLAPHAM) GRAND, 


Tuts important action came before his Honour Judge Woodfall and 
a jury on Friday in the Westminster County Court by way of a 
new trial. It was a case in which parents sued for damages under 
the Employers’ Liability Act for the loss of a son, who met with 
his death while working at the electrical plant at the New Grand 
Theatre of Varieties, Clapham Junction. Deputy Judge Horton 
Smith, K.C., held that deceased was not a workman within the meaning 
of the Act, and non-suited the plaintiffs, without calling upon the 
jury for a verdict. Application was then made for an award under 
the Workmen’s Compensation Act, and Mr. Horton Smith, K.C., 
decided he was not a workman within the meaning of that Act. 
He also found that the place where he was at work was not a 
factory. Appeals have been before the Appeal and Divisional 
Courts, and there have been interlocutory proceedings in this 
Court. In one appeal it was decided to send the case back for a 
new trial, and in the other Court the proceedings stood adjourned 
pending the result of a new trial. The various hearings have been 
reported from time to time in the Exgctrican Review. Mr. 
Watson Moyses was counsel for the plaintiffs, and Mr. Minton- 
Senhouse for the defendants. ; 
Mr. Minton-Spnuovsse took a preliminary objection on the ground 
that this action could not proceed while the appeal was pending. 
His Honour held that the case should go on de novo. : 
Mr. Moysss said deceased was a very energetic young fellow of 
23, and had won scholarships and certificates to the number of 23. 
He was employed by the defendants as electrical engineer at their 
premises where they produced electrical force for the purpose of 
lighting the theatre. The Deputy-Judge had found he was too 
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skilled to be a workman, but the contention was that he was 
engaged on manual work and was a workman. He was 
engazed 6n manual work when he met with his death. The process 
of blowing down the boilers had been in progress, ard he kad 
helped by the direction of his euperior—Mr. Rayner. Near where 
he was working there wasasump, and asolid cover had to be moved 
when the blowing down was on. He was pulling a rod out of a 
boiler tube when he stepped into the sump and was scalded to death. 
The evidence would be to t»» effect that the sump was defective, 
and tkat the defendants were negligent by the fact of Mr. Rayner 
not having it remedied. Further, it would show tbat deceased had 
to do a thousand and one jobs that required manual labour. 

Mr. ani Mrz. Isaacson gave evidence as to pecuniary loss, the 
wages of deceased being 2 guineas a week. 

Freperick Wit11am Rayner, AI.E.E., said he was super- 
intendent of the electrical plants at the company’s various theatres. 
Isaacson was a practical engineer, ard was engaged by him to “run 
the plant” at Clapham. Witness detailed the many acts of manual 
labour the position entailed. There should have been a gratirg 
instead of the solid cover, and then it could have remained over the 
hole. The sump was in a Cangerous position. © 

JosEPH Owner, one of H.M. inspectors of factories, and Ckarles 
CoopER, consulting ard electrical engineer, agreed that the sump 
was in a dangerous position. 

His Honour upheld the contention of Mr. Senhouse that there 
was no negligence, and no case to go to the jury. He therefore 
dismissed the jury and non-suited the plaintiffs. 

Mr. Moyses pressed that the case was sent back for the purpose 
of getting a verdict from the jury, not only as to whether the 
deceased was a workman, but as to whether there was a defect in the 
plant, and whether there was negligence. 

His Honoor said he held there was no case to go to the jury. 

Mr. Moysss applied pro forma for an award under the Workmen’s 
Compensation Act, and asked for stay of execution for leave to 
appeal. 

His Honour adjourned the application under the Workmen’s 
Compensation Act, and granted leave to appeal with reference to 
his decision under the other Act. 


BERRENBERG ExEctric Lamp SynpicaTe, LimitEp, v. LowpeEn. 


Tuis case came before Mr. Justice Bruce and a common jury in the 
King’s Bench Division on 20th inst. The acticn was brought by 
the plaintiffs to recover from the defendant £49 15s., the balance 
of asum alleged to be due for electric lamps sold and delivered to 
the defendant. The defendant, by his defence, alleged that the 
terms of dealing were not those alleged by the plaintiffs, and 
alternatively that the lamps sold by the plaintiffs to him were sold 
with a warranty, and that the lamps so sold were not in accordance 
with the warranty. The defendant claimed, therefore, that he had 
a set-off against the plaintiffs’ claim, and counterclaimed for damages 
for alicged breach of warranty. Mr. Wills appeared as counsel for 
the plaintitis and Mr. Knight for the defendant. 

Mr. WILLS, in opening the case, said that the plaintiff company 
was formed in the year 1898 for the purchase of a patent which 
had been taken out by a gentleman named Berrenberg, the patent 
being of a pump for the purpose of the exhaustion of air in electric 
lamps. Mr. Berrenberg sold the patent to the company, and was a 
large shareholder in the company. The company carried on 
business from 1898, down to the date when they entered into 
negotiations with the defendant in or about October, 1900. At 
that time the defendant obtained an introduction to the plaintiff 
company, and entered into negotiations with them for the purpose 
of becoming an agent of the company forthe sale of their goods. 
Defendant desired to have the sole agency in London or some 
district for the sale of the ccmpany’s goods. That, how- 
ever, the plaintiffs were unable to grant, but the negotia- 
tions went on, and ultimately it was arranged that the 
defendant having some customers of his own for larps, 
should purchase them from the plaintiffs upon certain terms 
agreed between the parties. Accordingly there was a certain 
sliding scale as to price arranged according to the quantities of 
lamps purchased from the plaintiffs by the defendant. Between 
October 2nd, 1900, and January 28th, 1901, a number of deliveries 
were made to persons upon orders given by the defendant to the 
plaintiffs, amounting in all to a sum of £59 12s, or thereabouts, on 
account of which only a small sum had been paid, and against which 
there were one or two credits, making the plaintiffs’ claim alto- 
gether to £49 15s. The last delivery was on January 28th, 1901. 

During the time when the deliveries were taking place the de- 
fendant made a few complaints to the plaintiffs with regard to the 
lamps supplied, but that was a thing which always happened in 
regard to these things. When lamps were returned on the ground 
that they did not burn properly, the plaintiffs supplied fresh ones. 

On January 28th the defendant had paid nothing to the plaintiffs 

in respect of the lamps he had had, and accordingly in the 

month of February a demand was made upon defendant that he 

should pay the sum of £53 Os. 8d., the amount due on the invoice, 

lent to the defendant by plaintiffs. A meeting took place between 

Mr. Rose, the manager of the plaintiff company, and the defendant, 

in order to discuss the payment of the account by the defendant. 

Defendant then made some complaint about the character of lamps 

supplied, and he told Mr. Rose he was not in a position to pay the 

money. Mr. Rose, on behalf of the company, agreed that if 

the defendant would pay £5 down and would pay £20 more by the 

end of June, there would be an end to all questions between the 

parties. The defendant did pay the £5 down, but never paid the 

£20, and therefore the arrangement came to an end, and therefore 

the plaintiffs claimed to have the amount sued for, The plaintiff 


company did not do very well, and on June 14th, 1901, a receiver 
was appointed on behalf of debenture-holders. Mr. Wilson was 
appointed receiver, and on two occasions defendant called on 
Mr. Wilson with regard to the payment of his account, and made 
cffers of £10 and other offers in settlement, which, however, Mr. 
Wilson declined to accept. At that time no suggestion was made 
that the defendant had a counterclaim with regard to the quality 
of the lamps supplied. Under there circumstances the receiver 
obtained leave to bring this suit, in order to collect the money due 
from the defendant to the company. The main issue the jury would 
bave to try was whether any damage was caused to the defendant 
by reason of the quality of the lamps supplied by the plaintiffs, 

Mr. Jonn Howarp, Agent-General for Nova Scotia, residing in 
Pall Mall, examined, said be was managing director of the plaintiff 
company from 1898 to early in 1901. He remembered the defen- 
dant calling upon him abcut October, 1900. Negotiations took place 
by letters and orally with regard to the defendant becoming agent 
for the company, but defendant was never appointed agent to the 
company. It was arranged that if lamps were supplied to, the 
defendant he was to get a varying 1ange of discounts according to 
the number of lamps he tock within one year, and that the 
defendant would be responsible for the payment of those lamps to 
the syndicate. In fact, the defendant was to act as a buyer and not 
as agent to the company. Witne:s received numbers of orders for 
the lamps from the defendant between Octcber, 1900, and the end 
cf January, 1901. The amcuxt of the claim on the writ was 
correct. 

Cross-examined: During the time that defendant was supplied 
with the lamps he made certain complaints sbout the efficiency of 
the lamps, and there were complaints from other people besides the 
defendant. Some of the lamps supplied to the defendant were 
wrongly marked ‘100 voltage.” That was a pure mistake. Where 
there was a complaint about the lamps others were supplied. Where 
a lamp was 1eturred credit was given for it to the defendant. 

Re-examined: All the time that the defendant was making 
these complaints he was going on giving fresh orders for those 

cods. 

Mr. Tuos. A. RosE, esamined by Mr. Wills, he was a con- 
sulting electrical engincer. He was appointed manager of the 
plaintiff company in February, 1901; that was after the last con- 
signment of goods to the defendant in Janusry. On behalf of the 
plaintiff company he had an interview with the defendant on 
May 14tb, 1901, as to his account. Defendant then complained 
about the lamps, and offered to pay £20 in settlement of his account. 
Witness offered to take £25, and it was then arranged that 
defendant should pay £5 down and the balance at the end of the 
following month, Defendant paid the £5 down, but did not pay 
the remainder. 

Cross-examined: When he became manager, toa large extent, the 
business of the company was disorganised, owing to the inefficiency 
of many of the lamps sent out. The ordinary price of the lamps 
on the average, taking them all round, was about 113d. each to 
the trade. He sold about 54,000 of the lamps for £550, or about 
2id. each. The Berrenkerg pump was working all right when he 
was there. 

To his Lorrsuir the WitnEss said that he sold the 54,000 lamps 
because they were ineflicient. 

Cross-examination continued : Sometimes the pump was inefficient 
and sometimes rot. He understood, before he went to the com- 
pany, that the company were experimenting with the filaments. 
That was not while he was there. He made his own filaments. 
He could not say what was the matter with the lamps in question, 
because the lamps were not made during his time. The defendant 
complained to him that he was losing his customers by reason of 
the lamps being bad. ; é 

Re-examined: When he went to the company it was suffering 
from want of capital. That was a serious thing for a company. 

Mr. Knicut: You did not expect us to find capital, did you? 

Mr. Wits: Your time for making a speech has not yet arrived. 

Re-examivation continued: The defendant could not specify any 
customers that he had lost through the inefficieat lamps supplied to 
him. Inevery make of lamp you expected at least 2 to 3 per cent. 
of inefficient lamps. Some makes ranged up to 10 per cent. or 
more. The average price of an English-made lamp was between 
9d. and 10d. They were more expensive than foreign-made lamps. 
Foreign-made lamps ranged from 4d. upwards. 

Mr. Epwarp ParRKER WILSON examined, said he was an ac- 
countant, and was appointed the receiver on behalf of the deben- 
ture holders of the plaintiff company. As such receiver he sold the 
stock of the company. He sold the 54,000 lamps for £550, but they 
were sold without any guarantee at all. Hesold the plant and 
machinery of the company for £6,250. He carried on the business 
of the company for eight months in order to try and sell it asa 
going concern. Defendant called on him, and said he could not 
pay his account, but offered £10. Witness refused to take it. 
Defendant then said: ‘‘ You can do what you like; you cannot make 
me bankrupt, as the amount is under £50.” Witness replied, “the 
costs will soon make it up to that amount.” ; 

His Lorpsuir suggested at this stage that the parties should 
endeavour to come to terms, 

Mr. WItts said that he was willing to stand by the arrangement 
made in May, when the matter was discussed between the parties. 

His Lorpsuip : What do you say, Mr. Knight ? 

Mr. Kniaut: My counterclaim is a large one. 

His Lorpsurpe: Oh, your counterclaim! I should think that the 
amount your client agreed to pay would meet the case ; you both 
agreed to it then. It seemed a fair compromise to both parties at 
that time. We shall spend a lot of money and time in determining 
the matter. The amount in dispute is not worth half the money you 
are spending on it, 
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Mr. Wiis; Well, that {3 the offer we make. We offered to 
have the case tricd in the County Court 

His Lorpsnir; A very proper case for the County Court. Well, 
go on, probably you will regret it. 

Mr. Witts: Well, that is my case, my Lord. 

. Mr. Kyicur then opened the defendant's case. He said thé 

laintiffs had prosecuted the claim in a very peculiar manner. The 

tatement of claim alleged that the defendant was a commission 
Agent in the employ of the plaintiff company, but their witnesses 
froved that he was nothing of the kind. He would not, however, 
Thise any point on that, but would be content to rest his case on the 
merits. The complaints that the defendant made about the lamps 
to the plaintiffs were both many, persistent and serious. The 
defence to the claim was, that the lamps sold to the defendant were 
so inefficient as to be worth nothing. If the jury were satisfied 
that that was so, they must find a verdict for the defendant on the 
claim, Out of the £69 worth of goods supplied by the plaintiffs 
to the defendant, £36 worth had not been paid for by his customers. 
Defendant could not sue them, because he had guaranteed lamps 
more valuable, and they proved otherwise. On this head the 
defendant counterclaimed for £31 12s. 3d., and also for a further 
sum of £15 16s. 1d., the discount or profit he would have made if 
the goods had been all right. Defendant then made a general claim 
for damages by reason of the loss of his customers. 

Mr. Lowpen, the defendant, examined, said that when he saw 
Mr. Howard for the first time, Mr. Howard told him that the lamps 
were the best in the world. He told Mr. Howard that he had a 
valuable connection, and could probably sell 100,000 lamps in a 
year. The lamps which he sold to his customers were stamped 
wich his name. Amongst the firms that complained about the lamps 
were the Hotel Victoria,*the Metropole, the Grand, the Junior 
Army and Navy Stores, and many others. Every time he got a 
complaint he went down to see Mr. Howard. Altogether he 
obtained 83 customers to take the lamps, and all were large con- 
sumers of electric light. Witness got orders from these people 
because he told them that he had got the best lamp in the world. 
All but two of them were dissatisfied with the lamps. 

Cross-examined: The lamps were 24-watt lamps—that was to 
say, they were able to make a candle-power with 24 watts. That 
was economical. He had lost several customers through the bad 
lamps supplied to them by him. Plaintiffs }ad asked him to go 
round to his customers and collect all the lamps which were said to 
be inefficient. Of course, he would not do so. Inefficient lamps 
such as these were worth nothing, and when they were no use, 
customers would throw them away. 

Mr. Witts: Is there not platinum in them ?—Yes, but about 
half a farthing’s worth. ; 

We often see in the electrical papers advertisements from people 
offering to buy old or disused lamps ?—Yes, but not such lamps as 
—— Ediswans would probably have 3d. worth of platinum in 
them. 

Witness, further cross-examined, said he had nothing but com- 
plaints from the people and firms using the lamps, and this caused 
him much damage with his customers. 

Other evidence being given in support of the defendant's case, 
the jury eventually returned a verdict for the plaintiffs on the claim 
for £24, and for the defendant on the counterclaim for £15, and 
a was entered accordingly with costs on the High Court 
scale. 


THE CYCLONE THEORY OF MAGNETISM. 
By HENRY E. P. COTTRELL, A.M.I1.C.E. 


Tuk electro-dynamic phenomena investigated by Ampcre in 
the first quarter of the nineteenth century, which led to 
the formulation of the solenoid theory of magnetism, have been 
during the last decade advanced several steps further by Mr. 
C. L. Weyher, whose name is well known in connection with 
investigations in meteorology, and especially into the genesis 
of cyclones, waterspouts, and circular storms. One of the 
most interesting exhibitsin connection with the French Science 
Section of the late Paris Exhibition was that made by Mr. 
Weyher of working models illustrating his theory of cyclones 
and of magnetisation, Anything that tends to elucidate the 
action of currents on the ultimate particles of the conductors 
through which they circulate or the masses of metal which 
they affect is most valuable, because of its possible bearing 
upon the devices by which electrical energy is controlled and 
utilised, and no apology is required for directing the atten- 
tion of your readers to Mr. Weyher’s experiments and the irfer- 
ences to which they give rise. Ampere’s theorems on 
electro-magnetism are too well known to require recapitula- 


tion. Suffice it to remark, that the very numerous and - 


extended experiments upon which these thecrems were 
based afforded what has been accepted ever since as conclusive 
proof of the correctness of the postulates on which they were 
based, and of the deductiors made therefrom. This correct- 
ness has never been challenged, and the vast advance made 


sincé Ampére’s day in all matters connected with électricity 
has only served to confirm it yet further. The propagation 
of electrical waves in spirals rotating in a constant direction 
around the rectilinear axis of motion, was also indicated by 
Arago’s experiments with soft iron wire conductors, whereby 
these conductors were turned into limited solenoids with 
magnetic properties analogous to, if not identical with, solenoids 
proper and magnetised bars. These properties, when viewed 
in the light of Mr. Weyher’s experiments, afford a ready ex- 
planation of many of the obscure phenomena discovered and 
investigated at that period—e.y., the mutual attraction of 
currents proceeding in similar directions along parallel con- 
ductors, and their repulsion when proceeding in opposite 
directions. But this will become clearly evident when Mr. 
Weyher’s experiments have been described more fully. These 
in their inception were simply extensions of experiments 
undertaken to reproduce the meteorological conditions 
attendant on all cyclonic motions in the air, and inferentially 
in any other mobile medium, gaseous or liquid, and were, 
indeed, suggested by the latter. Motion of a cyclonic 
character can be readily set up in any medium of a mobile 
character by simply revolving cylindrical, spherical or disc- 
shaped fans provided with fixed vanes mounted on a shait. 
All these fans are endowed with the common property, when 
revolved, of taking in air along the axis of revolution, and 


> 


giving it out around the periphery of the vanes, that is, 
receiving it at their poles, and expelling it at their equator. 
These fans, for the purpose of experimentally studying the 
cyclonic motions to which their revolutions give rise, can be 
constructed of the flimsiest materials. Wooden rods of the 
size of pencils form the shafts, and ordinary cardboard or 
thick paper the vanes, and Mr. Weyher’s models in the 
exhibition were merely glorified samples of these simple and 
inexpensive contrivances. If the cyclonic motions in the 
air, set up by a revolving fan of a cylindrical or elongated 
shape, be studied by means of small pieces of gold leaf let 
fall in its immediate vicinity, it will be seen that these are 
caught up and made to approach the nearest pole of the 
revolving axis along a spiral contracting path, which is 
followed till the middle section of the revolving fan is 
reached. 

This spiral path is still followed in the same direction 
after the middle section is passed, but instead of contracting 
it then expands, till a certain outward limit is reached. 
Here the direction is reversed, and the motion is now con- 
tinued along a contracting spiral path towards the middle 
section of the fan, the same cycle of change in the character 
of the spiral recurring when that section is once more 
reached, and so on indefinitely, as Jong as the bits of gold 
leaf continue moving under the influence of the air currents 
set up by the revolving fan. This will be readily understood 
by reference to fig. 1, representing a fan, N, Ss, revolving in 
the opposite direction to the hands of a watch, A, B, Cy Dy Ay 
being the path of one of the pieces of gold leaf, which first 
follows a left-handed and then a right-h«nded spiral (as indi- 
cated by the arrows) around the axis of revolution. The 
number of possible paths is practically infinite, all of them 
turning in a similar fashion around the axis of motion, N, 8, 
of the fan, and criss-crossing each other in the directions 
indicated by the arrows, F, f, F’, /, within certain limits at 
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every imaginable distance from the axis, and at every 
imaginable angle of inclination to that axis between the 
extreme positions of parallel and normal. The directions on 
each side of the middle section or neutral zone are, be it 
noted, in every case symmetrically opposite. These spiral 
paths at each intersection mutually avoid each other, and 
probably behave in so doing like Lord Kelvin’s vortex rings, 
which, when their paths intersect and contact occurs, suffer 
a slight deflection, oscillate about their axis of form, and 
proceed on their way in all other respects unaffected by the 
impact. These oscillations about the axis of form in the 
case of the vortical air currents in question give rise to 
transverse vibrations similar in number to the intersections, 
that is to say, infinite. Mr. Weyher remarks: ‘“ A pli- 
nomenon here occurs in space analogous to that which can 
be observed on the plane surface of a sheet of water when 
stones are thrown in from different directions; each stone 
gives rise to waves which are propagated concentrically 
around it; at each intersection of the wrinkles of a 
given wave with those of a neighbouring wave the water 


S 
N s N N 


Fia. 3. 


is raised, then lowered, in level, this double movement 
of vibration being produced as many times as there are intcr- 
sections, that is, in infinite number. If a great number of 
stones are thrown in different places at once, presently 
only an indecipherable agitation can be distingushed on the 
surface of the water, which appears to obey no precise law, 
and yet the concentric waves arising from each individual stone 
are actually propagated, widening their circles indefinitely 
without the others being able to check their course or inter- 
fere with their regularity. This can readily be discerned 
when one of these waves happens to outstrip its neighbours 
and reaches the shore, to die out, or, rather, to be reflected 
therefrom.” 

But to return to Mr. Weylhcr’s experiments bearing on 
magnetic phenomena, ‘The character of the dynamic field 
delineated in fig. 1 can be readily understood by constructing 
a model with narrow strips of tin bent to the required spirals 
and soldered at the ends, forming a complete and uninterrupted 
presentment of four opposite vortices. 

Two of these models are threaded on wooden rods, arrows 
are affixed at suitable intervals to indicate the direction of 
motion, and a glance will show that attraction must tuke 
place when the spirals facing each other move in the same 
direction, and repulsion when they move in the opposite 
direction. In the first case, as the air flows in the same 
direction as the fans revolve, it is abstracted from the space 
between them faster than it is able to flow back, the pressure 
is diminished, and the fans, if free to move, must necessarily 
be caused to approach each other (see fig. 2). In the second 
case (see fig. 3) the reverse occurs; the air is heaped up 
between the revolving fans faster than it can flow away, the 
pressure is increased, and they are caused to diverge. 
Figs. 2 and 8 may be taken to represent either two revolving 
cylindrical fans or two bar magnets N, 8 and s, N, and it will 
be seen that the phenomena of attraction and repulsion in the 
two cases are identical. Fig. 4 represents two cardboard 
cylinders with distinctive colours at the poles, and additional 
arrows indicating the direction of flow in both magnets and 
revolving fans, by means of which Mr, Weyher’s experiments 
can be more readily followed, 


The simple mechanical apparatus delineated in figs. 5, 6 
and 7, by which Mr. Weyher reproduced with his revolving 
cylindrical fans the various details of the proof of what may 
be called the first law of magnetism, viz., that poles of the 


Fia. 4. 


same denomination repel, while those of different denomina- 
tions attract, is sufficiently explained by the figures them- 
selves. The actual size is evidently immaterial, but in the 
exhibited models the rods were of the size of a pencil, there 
were six paper vanes 12 in. long by 1} in. to.2 in. wide, and 
the fans were driven from a small dynamo by a thin string off 
small pulleys on the rod ends, the latter being provided with 


ame 
Fia 5. 
a universal joint below the points of suspension, so that the 
fans hung like freely suspended pendulums. Guide pulleys 
to reverse the motion, and a holder and rest to revolve one 
of the fans at right angles to the other were also provided. 
If the fans arranged as in fig. 5 are revolved as shown dia- 
grammatically in fig. 3, mutual repulsion is evolved, the 
divergence increasing with the speed of revolution. The 
fans behave exactly as bar magnets would do under similar 
circumstances. If the direction of motion in both fans be 


reversed, repulsion still occurs as if the magnets had been 
turned upside down. If one fan is revolved in one direction 


Fia. 6. 


and the other in the other, the fans are attracted just as two 
magnetic bars under the conditions in fig. 2 would be. 
Reversing in both again does not affect the result. In 
fig. 6 one of the fans is constructed so as to slide along its 
axis to enable the lower extremity of the one to be brought 
on a level with the upper extremity of the other. On being 
rotated as before, they again behave precisely as two bar 
magnets under similar circumstances will do. Fig. 7 shows 
the arrangement by which the fans are rotated at right 
angles, the vertical fan only being free to move, Here, 
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again, if the two fans are suitably rotated so that two N 
ends or two 8 ends are opposed, repulsion occurs, and the 
vertical fan moves away from the horizontal ; while if N is 
opposed to s or S8'to N, the reverse takes place again as with 
magnets. 

By revolving the fans sufficiently slowly occular demon- 
stration of the identity of their behaviour with the rule laid 
down for magnets under Ampeére’s law can be readily 
obtained. 

The second law, hv «hich every fragment of a magnet 
possesses identical properties with the original magnet itself, 


irrespective of size, can be readily proved with the revolving 
fans, by removing any desired proportion of the vanes and 
repeating the preceding experiments. 

The third law, by which the locus of maximum magnetic 
attraction and repulsion is indicated as situated some distance 
within the ends of a magnet, and not at the actual extremities, 
can readily be seen to be absolutely parallelled in the fans. 
For in these the streams of air directed centripetally are not 
taken in exclusively at the ends, but also in a diminishing 
degree along the periphery towards the centre. From this 
it follows that the maximum centripetal cffect must 
necessarily lie at some distance from those ends, as in a 
magnet, 

(To be continued.) 


WORKMEN’S COMPENSATION. 


WirH reference to this extraordinary Statute (Workmen’s Compen- 
sation Act, 1897), the members of the Court of Appeal might well 
say ‘Like the poor, it is with us always.” In spite of the final 
determination of a number -of vexed questions by the House of 
Lords, new points continually arise owing, in the first place, to the 
peculiar want of art which was displayed in drafting the more 
important clauses, and, in the second place, to the fact that em- 
ployers, or the insurance companies who represent them, are so 
nearly affected by the terms of the Statute, that they are anxious 
to avail themselvcs of every loophole of escape. 

It wouid be impossible, in the space at our disposal, to give any 
lengthy account of the cases which hav? recently been heard in 
the Court of Appeal. The following summary, however, may serve 
to emphasise some of the points which have lately been decided. 

The text of the Act is so well known by this time to employers, 
that there is little need to explain it at length. 

(a) Who is Entiticd to Compensation ’?—The Act applies essen- 
tially to workmen, and a meaning t> this term was given in the 
case of Evans v. The Penwyllt Dinas Silica Brick Company |18 
T.L.R, 58]. There the applicant was a quarryman employed 
under a written agreement on the terms that he should be paid so 
much for every ton of material which he worked. He used to hire 
ihe men who worked under him, and discharged them. The County 
Court Judge found, as a fact, that this man was a workman within 
the meaning of the Act, and awarded him compensation for an 
accident. This decision was affirmed in the Court of Appeal. 

(6) When is a Workman Entitled to Compensation /—Practically 
the only accidents for which an employer is not bound to make 
compensation are those occasioned by “serious and wilful mis- 
conduct on the part of a workman.” ‘This again is a question of 
fact for the County Court Judge. In two recent cases we have 
valuable illustrations of what is not serious and wilful misconduct. 

A boy was working at a machine used for cutting screws. He 
leaned over a circular saw, which was in motion, to pick up an 
uncut screw which had fallen from its place, and, in doing so, 
injured his finger. He had been frequently told not to put his 
hand across the saw. The County Court Judge found that, though 
he was negligent, he was not guilty of serious and wilful miscon- 
duct. The Court of Appeal upheld this decision. [Reeks v. Kynoch, 
18 T.L.R., 34.] 

Again, in John v. Albion Coal Company (18 T.L.R, 27), a miner 
was killed ina colliery by a “journey ” of trams while he was going 


from his work along the main haulage road upon which the trams 
ran. The miners employed in the colliery always left the mine by 
this road. ‘There were manholes at intervals along the road, and on 
the day in question, the deceased man was warned by a fellow 
workman that the “ journey ” was coming near, and that he should 
get into a manhole. The deceased did not do so, and was killed. 
The County Court Judge, having found that the accident was cauged 
by the sericus and wilful misconduct of the deceased, held that 
there was evidence upon which he could so find. 

3. What Class of Employment Comes Within the Act ?—Broadly 
speaking, only those who are employed on, in, or about a mine, 
factory, or engineering work, or a building over 30 ft. high in the 
course of construction or demolition are entitled to claim com- 
pensation. The term factory includes a ‘' warehouse.” In the case 
of Wilmott v. Paton (18 T.L.R., 48), it has been held that the term 
warehouse does not merely apply to a place contiguous to water. 
It was also decided in that case that with regard to premises used 
for the purpose of breaking up old iron by a heavy weight which 
was raised by a mechanical appliance moved by hand, there was 
evidence upon which the County Court Judge could find that the 
premises were a “ warehouse.” Hence a workman injured in the 
course of his employment in such a place, was awarded com- 
pensation. 

The term “ factory ” also includes every “dock, wharf and quay.” 
Much difficulty has been experienced in arriving at a correct 
definition of the terms “wharf and dock.” The unwritten rule 
which now appears to be followed in all cases of difliculty may be 
said to be that if there is a doubt whether a particular structure is 
a dock or a wharf, the benefit of the doubt is given to the work- 
man. The opinion of the County Coart Judge is final on the point. 
Thus in Cattermole v. the Atlantic Transport Company (18 T.L.R., 
102), it was held that employment on aship lying in a wet dock is em- 
ployment in a factory within the meaning of the Act. The same prin- 
ciple was applied in Bartell v. Gray (18 T.L.R.,70). In the case of Ellis 
v. William Cory & Son (18 T.L.R. 28), a workman had been injured 
on a floating structure moored in a river, and havingno means of 
communication with the land exc2pt by boats. It was used for the 
loading and unloading of cargoes. The County Court Judge held 
that the applicant had been injured in the course of his employment 
on a “ wharf,” and that he was entitled to compensation. 

We have mentioned that the Act provides for compensation ia 
case of injury to a workman employed in the construction, repair, or 
demolition of a building which exceeds 30 ft. in height, and in con- 
nection with which a scaffold is being used. Difficult questions 
have arisen as to the meaning of the term 30 ft.in height. la 
McGrath v. Neill (18 T.L.R., 36) a building under construction 
measured, at the time of an accident to a workman, over 30 ft. in 
height from the top of the footings above the concrete foundation, 
but if measured from the basement floor, the height would be under 
30 ft. There was evidence that no more than the level of the 
building at the top of the footings had been covered in. The County 
Court Judge found that the building exceeded 30 ft. in height; the 
Court of Appeal refused to distort his finding, saying that the 
proper place to measure from was the level where the footings were 
covered in. 

The term “scaffolding” has also proved to be difficult of interpre- 
tation, mainly because the judges decline to give the word its nataral 
and ordinary meaning. For irstance, in the case of Veazey v. 
Chattle (10 T.L.R., 99), the applicant had placed a ladder against 
a house over 30 ft. in height. Onthe roof of the building he placed 
a “crawl board” to enable him to reach the ridge. This erection, 
which, in cur view, is very far removed from the ordinary notion of 
a scaffold, was held to be a“ scaffold” by the County Court Judge at 
Derby. This view was supported in the Court of Appeal, but Lord 
Justice Stirling refused to take the view adopted by the ofher 
members of the Court. 

In a case which was decided so recently a3 Jane 3rd, 1902, it was 
held that a man injured when working on a tsamline is entitled to 
the benefits of the Act. : 

(c) The Methed of Estimating the Amount of Compensation.—Here 
again extraordinary difficulties are experienced which continuous 
litigation for a period of nearly three years has not yet set at rest. 
The sum to be paid is based upon the average weekly earnings. It has 
been held that in order to arrive at the “average” weekly 
earnings it is not necessary that the workman shall have been 
employed for a full period of two weeks. In the case of Ayres v. 
Buckeridge (18 T.L.R., 20) the question arose as to how compensa- 
tion should be assessed when a workman is employed by the hour 
and has to work s> many hoursaday. Thus in the case under 
notice a workman was engaged for 11 hours a day for five days in 
the week and five hours on Saturday. On the fourth day of his 
employment he was killed in anaccident. The County Court Judge 
awarded compensation on the basis that the man’s average weekly 
earnings were what he would have earned had he worked his entire 
number of hours in each week. The Court of Appeal decided that 
this finditg was right, although there was nothing to compel the 
workman to work for the full number of hours in each week. 

It is submitted that the cases which are considered above, afford 
indisputable proof of the fact that there is a tendency in the 
Courts to lean in favour of the workman. In doing sothey dutifully 
follow the principles laid down in the cases which have reached the 
House of Lords. It is thus that the spirit of a badly-drafted Act is 
made applicable to one portion of the community at the expense of 
another. 

But the legislature is not content to entrust the clandestine 
extension of the Workmen’s Compensation Act to the executive. 
All unknown to the majority of commercial men, the Act has 
received considerable extension by means of the Factory and 

Workshop Act of 1901, which came into force on January 1st, 1902. 
As we have seen, the Compensation Act applies to such places as are 
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factoties within the meaning of the Factory Acts. In the new Act, 
by Sec, 104, “every dock, wharf, quay and warehouse, and all 
machinery of plant used in the process of loading or unloading of 
toaling any ship in any, dock, harbour and canal,” is included in the 
definition of the work factory. The words in italics are new. é, 

Farther, the words loading and unloading formerly applied only 
to loading and tnloading from or to 4 dock, whari, quay or ware- 
house. They now apply toships: This amendment involves a very 
material extension of the application of the Workmen’s Compensa- 
tion Act. But this is not all. A further amendment of the law, of 
éonsiderable: interest to electrical engineers, has been made, 
Hitherto electrical generating stations, not being included in the 
term factory, bave only come within the Workmen's Compensation 
Act on the ground that they are “ engineering works.” Turning to the 
new Factory Act, we find that the term non-textile factory now includes 
—by Sched. VI, Pt. I. (20)—“‘ electrical stations,” that is to say, 
any premises, or that part of any premises, in which electrical 
energy is generated or transformed for the purpose of supply by 
way of trade, or for the lighting of any street, public place, or 
public building, or of any hotel, or of any railway, mine, or otker 
industrial undertaking. Hence, if the stoker who looks after the 
fire which works an electrical plant in a large hotel suffers from the 
effects of an accident, he is brought, by back-handed legislation of 
an extraordinary character, within the provisions of the Compensa- 
tion Act! This is one of the features of the new Factory Act. We 
anticipate that its proper interpretation will involve as much litiga- 
tion as the Workmen’s Compensation Act. 


BUSINESS NOTES. 


Are Works War Funds,—The handsome sum of £508 
has been contributed to the War Relief Fund for soldiers’ and 
sailors’ wives and families by the employés at the Are Works, 
Chelmsford (Messrs. Crompton & Co., Limited), by weekly penny 
subscriptions. 

Books Received.—“ The. Electrical Catechism,” com- 
piled from the regular issues of Power. New York: Hill Publishing 
Company. 1902. $2.00. 

“ Alternating Current Machines: being the Second Volume of 
Dynamo-Electric Machinery,” by S. Sheldon and H. Macon. 
London: Crosby Lockwood & Son; New York: D. van Nostrand 
Company. 1902. 12s. net. 

“ Britain for the British,” by Robert Blachford. London: 
Clarion Press, 1902. 3d. 


Catalogues, &c,—Mr. J. Pitkin, of Clerkenwell, bas 
issued a revised list R, giving prices and illustrations of his 
ammetera, voltmeters, cell testers, recorders, &c. A list of some of 
the central stations which are using Pitkin’s instruments is given. 

Messera. Ch. Mildé, Fils & Cie., of Paris, have sent us price lists 
of their telephonic apparatus and bells. The former are arranged 
for both public and private systems, and are made in a great vanety 
of desigrs, with all kinds of accessories, The latter comprise 
numerous iorms of bells, indicators, pushes, batteries, insulators, 


c. 

Mr. G. Braulik, who is introducing a line of arc lamps of English 
manufacture, has sent us his new list giving prices and particulars 
of these. The main advantages claimed for these lamps are 
—moéerate cost ; they are strongly made and burn well; the working 
parts are few and easily acjusted ; the lamp is of neat appearance, 
and all necessary repairs can be executed in England at short notice. 
The particulars embrace open type D.c. and.a.c. lamps, buruing for 
12 to 18 hours; outside Jamps for shop windows; enclose type 
D.c. and a.c. lamps, together with carbons, resistances, choking coils 
and transformers, patent winch and coupling, &c. Allthe lamps 
are of the single-carbon fo:ussing type, and can be arranged to burn 
in parallel or series. ; 

Messrs. Mechan & Sons, of Scotstown Iron Works, Glasgow, who 
have been appointed manufacturers of Prof. Watkinson’s patent 
appliances for superheating steam, &c, have sent us a fly-sheet, 
drawing attention to the advantages of their ‘“‘ British Steam Super- 
heater.” This is constructed entirely of mild steel, the tubes being 
solid drawn, and due provision is made for expansion, &c. The 
Watkinson economiser, which acts by heating the air supplied to 
the furnaces instead of heating the feed water, is also described. 

We have received from the Howard Conduit Company, Limited 
of Trafford Park, a copy of their latest catalogue, and also a small 
sample of their asphalt solid system. The. catalogue is excellently 
illustrated, and describes their asphalt conduits, trougbing, and 
accessories for underground mains. We learn that this system is 
now recognised by many authorities as an excellent system of 
insulation. The works are exceedingly busy, and extensions are 
in hand. Amongst numerous others the company’s products have 
been, or are being, laid at the following places :— Windsor, Trafford 
Park, Bournemouth, Nottingham, Eccles, Lancaster, &c., and they 
have also secured the contract for one year’s supply of asphalt 
troughing from the Salford Corporation, and that for the whole of 
the troughing for the Leatherhead electric lighting scheme. 

Messrs. Veritys, Limited, have brought out a circular, No. 38, 
dealing with the Jewell moving coil instruments, which they are 
putting on the market as high-class moving coil instruments of 
great accuracy. Amongst the special features which are detailed, 
it is claimed that it is pos-ible to adjust the scale without opening 
vhe instrument, another useful feature being that the pins are 


situated at poiats on the same horizontal diameter and the distatice 
between their centres is constant for all sizes, This’ greatly 
simplifies the mounting of instruments upon boards. 

A number of new lists have come to hand from the Sun Elec: 
trical Company, Limited, one dealing with their electric fans; 
another devoted to electric bells, indicators, &c., embodies a good 
range of all requisities necessary fr this particular branch; one is 
a small list of telephones for private houses, hotels, &c.; while a 
small brochure catalogue of electric light fittings has been compiled 
specially with a view to making it useful to contractors wher 
S$ :ndiog out their estimates, inasmuch a3 it embodies a good range 
of the cheaper class of fittings suitable fo~ use throughout the house, 
and also includes a good many of the Sun Company’s latest designs 
in esthetic styles, 

The Premier Electric Lamp Company, Limited, of Liverpool, are 
sending out circulars relating to their “Premier” glow lamps for 
which new and extensive works have ben equipped at Huyton 
Quarry, Liverpool, with modern electrically-driven machinery. 
Some advice is given as to how to choose a glow lamp, and the good 
points of the Premier “Traction” lamp are mentioned. High and 
low voltage lamps, and lamps for street lig.iting and high candle- 
powers, also miniature lamps for decorative lamps sre shown in the 
list. We understand that a number of important contracts for 
large installations are in hand, and that the “Traction” lamp is 
in demand by numerous electric tramway authorities. 


Coronation Hluminations on the E.L.B. System.— 
We understand that the output of illumination material and 
devices on the E.L.B. system has exceeded the most sanguine 
expectations of the Electric Lighting Boards Companies. H.M. 
Office of Works has been using the E.L.B. system for part of the 
work at Westminster Abbey; it is applied throughout the Stock 
Exchange, and over the great facades of the Prudential Insurance 
Company and the Gresham Insurance Company. Of clubs using it 
there are the United Service Club, the Conservative Club, and the 
Devonshire Club. Along the Embavkment there is an extensive 
display in the Temple Gardens. Inthe West End an exceedingly 
elaborate and clever display of the system is on the Hippodrome 
buildiog, another on Messrs. Marshall & Snelgrove’s big frontages, 
and another at Messrs. Liberty’s premises in Regent Street. Among 
tke various banking houses Lloyd’s Bank and Martin’s Bank are 
equipped with this system. Further, there are endles3 devices on 
the H.L.B. system applied to ordinary business premises in the 
City, inthe West End, and also on quite a number of private resi- 
dences in Mayfair. It is stated that the Electric Lighting Boards 
Company has, however, suffered through the Supply Company’s 
heavy charges for connecting up, and we are informed that in no 
less than 170 cases have orders been cancelled owing to these charges 
being resented and gas hence being used in place of electricity, 
The shoit-sighted policy of certain supply companies has been detri- 
mental throughout. 


Dissolutions, Kc.—The Telephonic Bell-Push Syndicate 
is winding up voluntarily. Mr. H. A. Wilson, of 39, Lombard 
Street, E.C., is liquidator. 

Messrs. F. F. Bennett, A. W. Thomas, ard J. W. Donaldson 
(Bennett & Ward Thomas, electrical engineers, Manchester) have 
dissolved partnership, and Messrs. Thomas & Donaldson will con- 
tinue the business. 


The G.E.C, Fire.—The directors of the General Electric 
Co. (1900), Limited, findiog that an impression is prevalent that 
in consequence of the disastrous fire which occurred on the 9th inst., 
the company are unable to execute orders, wish to say that the 
large stocks held at their branches, and the exceptional facilities 
for manufacture at their various works, have enabled them to 
efficiently cope with the strain which the fire has put upon their 
recources, and all orders can be executed with promptitude. As, 
however, it is possible that some order sheets may have been lost, 
any customer noticing that an order placed by him has not been 
executed with the u:ual promptitude, should forward a copy. 


Imports of Foreign Electrical Goods and Apparatus. 
—The monthly returns issued by the Board of Trade, so far as they 
relate to the imports of foreign electrical goods into this country, 
only give the aggregate total, no indication being given as to the 
country cf origin of such imports. We have, however, been able to 
secure this information and append a table, showing the imports by 
countries during the pasf two years :— 

Imports of Foreign Electrical Goods and Apparatus into the 
United Kingdom. 


1901, 1909, 
United States £388,181 £832,801 
Holland ... 149,014 115,016 
Belgium... 87,242 76,712 
Germany ... 74,214 86,951 
Sweden 17,712 9,155 
Other countries... 8,967 5,256 


£849,257 £1,265,946 


Outing.—A party cf 50 of Messrs. W. T. Glover and 
Cc.’s :taff, who have been at work on one section of the Manchester 
con ta.t went for an outing a few days ago to Tideswell, Derby- 
shir:. Journeying by train to Buxton, the men drove to Tideswell, 
where dinner was served, 


(Continued on page 1087.) 
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SALFORD CORPORATION ELECTRICITY 
WORKS AND TRAMWAYS. 


Tur borough of Salford has possessed a tramway system 
since as long ago as 1874, and has supplied itself with elec- 
tricity, on the high pressure alternating current system, 
since 1896 ; but the tramways were leased to a company until 
1900. Before the expiration of the lease, the Council had 
come to the conclusion ‘that it would be advisable not to 
renew it, but to take over the tramways and work them 
itself by electrical means ; further, that the existing station, 
which contained generating plant of only 360 Kw. output, 
supplemented by battery sub-stations, to feed a total connec- 
tion equivalent to over 50,000 8-c.r. lamps, and had cost, 


A site was chosen on Corporation land in Strawberry Road, 
Pendleton, much nearer the centre of the area supplied, and 
on the bank of the Bolton and Bury Canal. The direct 
current system was adopted, with a declared pressure of 
220 volts for lighting, on the three-wire system, which 
permitted power to be supplied to motors at 440 volts. The 
same generators are also used to supply power to the tram- 
ways at 500—550 volts. 

Avoiding the error into which so many municipal under- 
takings of this kind have fallen—that of under-estimating the 
demand, and putting down plant which has to be extended 
before it even gets to work—the Corporation adopted Messrs. 
Lacey, Clirehugh & Sillar’s estimates and designs for a 
station of 6,400 Kw., presenting a striking contrast with the 


GENERAL oF Room. 


with the mains, about £100,000, could not profitably be 
extended to cope with the rapidly increasing load. 

Up to that time the fortunes of the undertaking had not 
been particularly happy; a considerable deficit had been 
shown in each year’s accounts, though the fact that the 
amount to be provided from the rates was rapidly diminish- 
ing was of good omen for the future. The system, how- 
ever, was defective; there was too much transformation, 
with its inevitable losses, and the Corporation was well 
advised when it decided to completely reorganise the under- 
taking, and at the same time to.-make due provision for the. 
power required to operate the tramways. 

In January, 1899, Messrs. Lacey, Clirehugh & Sillar 
were appointed consulting engineers, and were instructed to 
prepare designs and specifications for a new power station. 


old station at Walness Road, which never contained plant of 
more than 500 Kw.! Most of the plant is now in position, 
and the station has been at work for some months. The old 
station was shut down in May last. 

Mr. C. D. Taite, whose highly successful management of 
the Southport electricity and tramway undertakings, combined 
with his previous experience in other stations, amply justified 
the Council’s choice, was appointed borough electrical 
engineer in January, 1901. 

The new station is of the simplest possible design, con- 
sisting mainly of a boiler house containing a single row of 
boilers, and an engine room equipped with a corresponding 
and parallel row of generating sets. A chimney, economiser, 
and pump room are provided at each end, and the 


plant can be divided into two complete and independent 
F 
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systems, in case of need. Annexed to the station proper is 
an extremely fine suite of offices, committee room, &c. The 
exceptionally handsome appointments and furniture of these 


View oF ENGINE Room FRomM NortH END. 


offices calls for special remark. It is a well-known fact that 
comfortable and refined surroundings exert an elevating and 
stimulating influence over those who work amidst them, and 
here again the Salford Corporation has shown itself to be 
in advance of many of its fellows by taking thought 
for men as well as 
things. The effect 
of impressive appear- 
auces upon the 
Council’s customers 
ought also to be 
given its due weight —_ / 
for sentiment enters 
even into business, 
The boiler house 
is a spacious room, 
221 ft. long, 56 ft. 
wide, and 44 ft, 
high, well lighted 
from the roof and 
freely ventilated. It 
contains 16 Lanca- 
shire boilers, with 
Galloway tubes, sup- 
plied by Messrs. 
Galloways, Limited. 
Each of these is 30 ft. 
long by 9 ft, diameter, 
and is fitted with a 
Musgrave super- 
heater at the back 
end. The boilers 
are arranged in eight 
pairs, each pair 
feeding one engine, 
or supplying steam 
to the main range, ElecRev 
as desired. They 


mechanical _stokers, 

supplied by Messrs. J. Hodgkinson, of Salford; we under- 
stand that these have proved very successful, with regard 
to both economy and smokelessness, while a noticeable 
feature is the remarkably small space which they occupy 


in front of the boilers, as shown in our illustration. The 
stokers are worked by an overhead shaft, driven by a 
Westinghouse motor. The steel boiler fittings are of 


Messrs. Galloways’ make ; the fittings 
on the front of the boilers were 
supplied by Messrs. Hopkinson. 

Coal is stored in steel bunkers, 
extending the whole length of the 
boiler house, along the wall nearest 
the canal, and immediately over the 
stoking floor; the wall of the boiler 
house is practically flush with the 
canal bank. The total storage capacity 
is about 1,600 tons. The coal, which 
is Lancashire washed slack, is fed to 
the mechanical stokers by means of 
shoots, each of which is fitted with a 
measuring device of the gunpowder- 
flask type. 

The coal supply arrangements are 
of a novel character, distinguished by 
their simplicity. Two  electrically- 
driven jib cranes run on rails over the 
top of the bunkers; these swing out 
over the barges, in which the coal is 
delivered in boxes of 20 or 30 cwt., 
lift a box, weigh it, swivel so as to 
bring it over the bunker, and discharge 
the contents, the boxes being made 
with collapsible bottoms to facilitate 
the process. The side of the boiler 
house consists of open framework above 
the top of the bunkers, to enable the 
jibs to swing outwards; the apertures 
are closed with light iron screens when 


coaling is not in progress. Arrangements are being made 
to take up the coal with grabs, instead of having it 
delivered in boxes; the latter is a common Lancashire 
custom, but the former is said to be cheaper. The jib 
cranes were supplied by the Clayton Engineering Company. 


are fitted with coking View oF Borers aND SUPERHEATERS, FROM SOUTH. 


The ashes are raked from the ashpits of the boilers into 
hoppers, whence they fall through shoots upon an automatic 
ash conveyor of the continuous-plate type, driven by a 
Westinghouse motor; the conveyor takes the ashes to a 
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shoot which deposits them in barges on the canal. . Thus 
neither the coal nor the ash is touched by hand from start 


Lundell motors. From these the waste gases pass off direct 
to the chimneys, which are 200 .ft. high and 13 ft. in 

diameter. Feed water is obtained from 

the canal, with the town mains as an 
- alternative supply. Two tanks are 
provided, each of which is capable 
of storing 180,000 gallons. There 
" are two pump rooms, each containiny 
three electrically-driven feed pumps. 
AI. The latter were supplied by Messrs. 
Bertram Thomas & Co., of Manchester, 
) and are of the three-throw single-acting 
type, driven through worm gear by 
20-H.P. electric motors; each pump has 
arated capacity of 4,000 gallons of 
water per hour. The pumps feed into 
a common main, which delivers into a 
4-in. feed water ring main, either direct 
or through the economisers. 

The steam piping was carried out 
by Messrs. Sir W. H. Bailey & Co., 
“ Limited, and consists of steel, with 
copper bends ; the flanges are of steel, 
al riveted and welded. The pipes, <c., 


1 finish, The conveyor was supplied by Messrs. Graham, 
Morton & Co. 
The economisers are four in number, two at each end of 


Exrectaic Jip CRANE, OVER BUNKER. 


are covered with magnesia sectional 
lagging. The steam traps are partly 
Lancaster & Tonge and partly of the 
Geipel type; the separators were 
made by Messrs. Bailey & Co. 

The superheaters are provided with 
bye-passes, and can easily be lifted out. 
The temperature of the superheated steam varies from 
480° to 550° F., corresponding to a superheat of 110° 
to 180° F., the boiler pressure being 160 lbs.per sq. in. 


Rev 


Front ViEw oF Boiters anp Automatic STOKERS. 


the boiler house, and are of the well-known Green type, 
comprising 400 tubes each. The scrapers are driven by two 


Each pair of boilers is connected direct to an engine by a 
pipe 8 in. in diameter ; a vertical tee from this pipe joins 
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the boilers to a main header 14 in. in diameter, which can 
be used to connect all the boilers, or groups of boilers, in 


Botter Hovusrk, FROM THE NoRTH. 


parallel. Three 
10-in. copper ex- 


revolutions per minute, with capacity to deal with an overload 
of 25 per cent! They are of the three-crank vertical tandem 
compound type, the high-pressure cylinders being carried by 
polished steel pillars above the low-pressure cylinders, in such 
a way that the covers of the latter can be raised when it is 
necessary to renew the piston rings. The low-pressure 
cylinders are mounted on cast-iron distance pieces, which 
contain the bored guides for the cross-head slippers, and are 
bolted to the top of the crank chamber. The latter is 
strongly ribbed, and is provided with hinged doors at both 
sides, to give free access to the interior. The baseplate 
contains the four main bearings, the largest of which, next 
the fly-wheel, is 14 in. in diameter by 32 in. long. The 
bearings are of gunmetal, lined with Dewrance’s white metal. 
The crankshaft is of the built-up type, the crankpins being 
13 in. in diameter; a 4-in. hole is bored through the shaft 
and pins. The cylinders are 15 aud 32 in. in diameter, with 
a stroke of 30 in.; they are fitted with loose liners, and 
are jacketed, including the covers, with steam at boiler pres- 
sure. The high-pressure valves are of the piston type, the 
low-pressure balanced slide valves, all worked by eccentrics 
on the crankshaft. United States metallic packing is used 
in the stuffing-box of the high-pressure cylinder and the 
upper box of the low-pressure cylinder. 
Forced lubrication is used to all parts of the engines, the 
oil being pumped through a filter by valveless pumps driven 
by eccentrics. 
The governor is 


pansion bends are 
inserted in the 
course of the main 
pipe. 

The extra- 
ordinary height of 
the boiler house, 
compared with that 
of the boilers, pro- 
duces a strong 
impression upon : 
visitors, and is an 
object lesson in the 
subject of water- 
tube versus cylinder 
boiicrs, from the 
point ot view of 
the relative spaces 


—— of the high - speed 
centrifugal type, 
driven by a chain 
at 400 revolutions 
per minute, and 
acting on a throttle 


valve; an auxiliary 
throttle valve, 
worked by the same 
BA governor, admits 
live steam tothelow- 
ih : pressure cylinder 
when overloads 
occur. An emer- 
shuts down the 
a engine in case of 
; any accidental ex- 


respective types. e maximum 

is well filled. After and full load is 25 

seeing so many ONE OF THE PuMP Rooms. per cent. There 


British stations— 

even brand new ones—filled with assorted 
makes and sizes of engines and dynamos, 
it is pleasing to look along a row of 
eight sets, each of 800 kw., and all made 
by the same two firms; it is interesting 
to note also that both of the latter, as well 


are two platforms 


as the makers of the boilers, stokers, con- 
densers, pumps, cables and lighting switch- 
boards, are local concerns. 

The engine room is lofty, lined with glazed 
bricks, and well lighted from the roof. It 
is spanned by a 30-ton  single-motor 
electric travelling crane running on rails at 
a height of 34 ft. from the floor level, made 
by Messrs. Jas. Carrick and Sons. A 
gallery runs along one side and both ends 
of the room, at a height of 15 ft., facilitating 
the supervision of the generating plant and 
leading into the switch room at one end, the 
stores at the other. 

Both the engines and the dynamos have 
been described in previous issues of the 
ELEcTRICAL REVIEW ; a brief recapitulation 
of their leading features will not, however, 
be out of place. The engines were built by 


Messrs. Browett, Lindley & Co., of Patricroft, and are rated 
at 1,200 1.H.P. each at normal load, running at a speed of 100 


ONE OF THE EcoNnomIsER Rooms. 


round the engines, and all the handles, stop valves, &c., 
are brought’ to one end of the frame. 
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The fly-wheel is 16 ft. in diameter, and weighs 18 tons, 
it is made in halves, strongly bolted and cottered together) 
and strengthened by steel rings shrunk on the boss. 

Each engine is provided with a separator. The cylinders 
are lagged with asbestos, and smartly finished with planished 
steel. 

_ A separate jet condenser is provided for each engine, with 
Edwards air pumps, the whole being supplied by Messrs. 
W. H. Bailey & Co. The pumps are of the three-throw 


BUSINESS NOTES, 


: (Continued from page 1062.) 

Plant for Sale.—The Manchester Elettiicity Comis 
mittee announce the sale by tendef (June 28th) of three vertical 
compound Galloway engines of 400-1 H.P. running at 80 revolutions 
per minute, four 250-kw. shunt-wound dynamos, 400 revolutions 
per minute, with belts and jockey pulleys complete, now at the 
electricity works, Dickinson Street, Manchester. 


hed 
Vapor Cy T 


Puan of SatForp Exectriciry Works. 


type, with barrels 21 in. in diameter, and a stroke of 12 in. 
Kach pump is capable of dealing with 18,750 lbs. of steam 
per hour, at a speed of 100 revolutions per minute, and is 
driven by a 50-11.p. motor, made by Messrs. P. R. Jackson 
and Co., Limited. The motors run at 600 revolutions per 
minute, and drive through double reduction gear. The 
pumps draw water from the canal through a suction pipe 
20 in. in diameter, and discharge through a 40-in. pipe with 
six outlets. 

The main exhaust pipe runs along the side of the engine 
rcom remote from the boilers, beneath the floor level, from 
end to end ; it is of cast-iron, 18 in. in diameter, with 15-in, 
branches to the engines. The exhaust pipe is fitted with a 
valve at the mid-point, to divide it into two independent 
sections, and is led up each erd of the building ; it is fitted 
with three expansion joints, and each engine is provided with 
in automatic atmospheric valve. 

Each engine is coupkd dircct to a generator built by 
Messrs. Mather & Platt, Limited, of Salford ; the generators 
are rated at 800 Kw. each at normal load, but will carry 
1,000 Kw. for a short period. As they are intended for 


Channel Iron for Lifting 
Superheater 
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SEecTionaL ELEVATION OF WoRKS. 


both lighting and traction supply, the field magnets are 
provided with series winding. The normal pressue as 
shunt machines is 480 velts, ard as compound macbires 
525 volts. The field magnets have 10 poles, circular in 
section, and bolted to the yoke, which is of cast-stee]. The 
armature is cf the slotted core barrel type, with ample 
ventilation ; the core is kuilt up cn a double spider, one 
part of which carries the half-coupling, so a3 to relieve tke 
shaft cf torsional stress, The armature is 8 ft. 6 in. in 
diameter, and the shaft 15 in. The whole machine weigls 
over 50 tons, «f which the armature constitutes one- 
half. Carbon brushes are uscd, carricd by star- 
shaped spider mountcd on the outer bearing. Autcmatic 
lubrication of this bearing is provided. The efficiency of 
the generator is stated to be over 95 yer cent., as tested at 


the maker’s works. 
(Zo be concluded.) 


Trade Announcements.—Messrs. Easton & Co., Ltd., 
have appointed Mesers. Reunert & Lenz, of Jobannesburg and else- 
where, sole agents for the whole of South Africa for the sale of the 
Schmidt patent superheaters, and also for the sale throughout the 
same territory, except Cape Colony, of their electric and hydraulic 
lifts. In future, therefore, all communications with regard to 
either superheaters or lifts for the districts referred to should be 
addressed either to Messrs. Reunert & Lenz, or to their London 
representatives, Messrs. Findlay, Durbam & Brodie, of 110, Cannon 
Street, E.C. Messrs, Easton have also engaged Mr. Francis G. 
Cowlrick, of 37, West; Dulwich Mansions, S.E., as their representa- 
tive for the South of England. 

Messrs. Jameg Russell & Sons, Ltd., of Wedne*bury, announce 
that the Crown Tube Works will be closed for the annual stock- 
taking from June 26th to July 2nd, both dates inclusive. 

We learn that the Standard Varnish Works are sending their 
electrical expert (Mr. John C. Dolph) to London to attend the 
Tramways Exhibition at the Agricultvral Hall next week, and 
electrical engineers will be able. to consult him during his stay here 
as to the superior points in regard to varnish insulation. 


Willans Engines.—Messrs. Willans & Robinson have 
received an order from the General Post Office for four 250-H.P. 
compound engines for direct coupling to Siemens dynamos for the 
G.P.O. new savings bank at West Kensington. They have also 
received an order for two 360-H.P. compound engines for direct 
coupling to dynamos by Dick, Kerr & Co., for the telegraph factory, 
Mount Pleasant; one through Messrs. Dick, Kerr & Co., for one 
1,200-H.P. triple-expansion engine for the Corporation of Dundee; 
one from Messrs. Player & Co., Clydach, for one of their standard 
compound ergines for direct coupling to a dynamo of Messrs. 
Jackson’s make for supplying power and lighting to their shops; 
and one from the Guildford Electric Light Company for a 240-H P. 
compound engine for direct coupling to a Newton dynamo. 


ELECTRIC LIGHT AND POWER NOTES. 


Abersychar.—The D.C. have discussed the matter of 
the supply of electric light by the South Wales Electrical Power 
Distribution Company, and it is intimated that inquiries have been 
mace with the view of ascertaining whether the Council would be 
able to purchase in bulk of the Electric Power Distribution Com- 
pany, ard sell by retail without a provisional order. The result 
is that it is found that the Council cannot do so, and after a long 
discussion, it was decided to defer the matter for the present. 


Bridgend.—Mr. H. Percy Boulnois, M.I.C.E., held a 
L.G.B. inquiry on Wednesday last week, into an application by the 
Council for powers to borrow £6,900 for electric lighting purposes. 
Alderman Hughes stated that a prov. order for electric lighting 
was obtained in 1893, but the Council bad been unable to utilise it 
until the recent advent into the district of the South Wales Elec- 
trical Company, which was supplying the energy on a sliding scale, 
and by an arrangement with the Asylums Committee the Council 
would be able to get their supply at 24d. per unit. The Council 
intended using the electricity for public lighting, and to supply 
private residences and business establishments at a charge of 5d. 
per unit. An estimate of the annual expenditure and income 
showed a profit to the Council of £225. Mr. H. T. Sully, of 
Bristol, electrical adviser to the Council, also gave evidence. 


Brighton,—The Mayor (Alderman Stafford), on the 


18th, switched on for the first time a large electric motor, which 
will be used for pumping sea water into Brills Baths. In the course 
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of a few suitable remarks, he stated that this motor was replacing 
the old steam pumps, and would fill the baths in four bours, whereas 
it used to take 12 hours, and the cost will pow only be one-third, 
thu; effecting a saving cf over £700 per year. The Council have 
decided to hold an electrical exhibition in the Aquarium durirg the 
first fortnight in July. Mr. John Christie, the maneger of the elec- 
tricity works, has been appointed hon, cecretary. . 


Bury.—The annual report of the electricity works, pre- 
sented last week, shows that there are 205 consumers, with 24,668 
8-c.e. lamps, an increase of 51 consumers, with 6,109 8-c.P. lamps. 
The units sold totalled 323,337, against 261,247 last year. The 
revenue for the year had increased by £857, or 20 per cent:, and 
the generating costs by £57, or 2} per cent. The gro3s profit was 
£2,450, compared with £1,650 for the previous year. Interest on 
loans, bank interest, and sinking fund charges had increased from 
£2,307 to £2,609. The result was a loss of £158 on the year’s 
working, compared with a loss of £657 last year. 


Chesterton.—The Cambridge Electric Supply Company, 
Limited, intends to apply to the B. of T. in December next for an 
order to supply electricity for public and private purposes in the 
district of Chesterton and the parishes of Cherryhinton, Coton, Fen 
Ditton, Gitton, Grantchester, Impington, Great Shelford, and 
Trumpir gton. 


Cleckheaton.—The U.C. has asked the L.G.B. to 


sanction a further loan of £6,000 for electrical purposes. 


Dewsbury.—To commemorate the Coronation, an electric 
light installation is to be laid down in the General Infirmary, at an 
estimated cost of £500. 


fiuddersfield.—Messrs. David Brown & Sons, who 
require about 100 pn u.p. for their new works, having inquired at 
what price the Committee could supply the energy, it was resolved 
that it the consumption exceeds 25 units per hour for 2,400 hours 
per annum, the charge be ‘975d. per unit; 50 ditto, ‘95d. per unit ; 
75 ditto, ‘925d. per unit; and 100 ditto, ‘90d. per unit. Oae hun- 
dred meters kave been ordered from the British Westinghouse 
Company. The L.G.B. having declined to sanction the borrowing 
cf money for the costs of obtaining the Electric Lighting Orders of 
1890 and 1896, viz, £516 12s. 84., the sum has been charged to the 
depreciation and contingencies account. 


King’s Lynn.—The third annual balance-sheet of the 
Corporation electricity works for the year ended March 31st, 1902, 
shows that the total revenue for the year amounted to £4,347 
2s. 9d., and the total expenditure (excluding capital charges) to 
£2,711 2s, 1d. Interest, and instalments of principal, amounting to 
£2,423 6s. 3d., were paid during the year, giving a net deficit on the 
year's working of £793 5s. 7d. The revenue from private lighting 
amounted to £1,837 8s. 5d, and from public lighting £1,911 18s. 4d. 
Rental of meters produced £99 2s. 5d., and sale and repairs of 
lamps £498 12s. 7d.; 12,010 8-c.p. lamps (an average of 35 Jamp3 
per consu.cer), and 12 motors, were supplied with 93,274 units, at 
an average price of 4°73d. per unit ; and public Jamps, consisting of 
442 pairs cf 16 c.p, 10 pairs of 25c.P. and 22 arcs were supplied 
with 193,405 units, at an averege cost of 2°57d. per unit. The cost 
of generation was as follows:—Works cost 1°26d., total cost 
174d. per unit generated. The maximum supply demanded was 
210 Kw. 

M.B.C.’s electrical engineer, 
Mr. A. Gay, presented his anuual report last Friday. There had 
been a deficit of £1,027 on the previous period of 15 months, but for 
the year ending March 31st last the net. profit was £1,402, in spite 
of the fact that capital charges had increased by £1,251, and that 
the total cf units supplied was 138,000 less. The chief points in 
the detailed accounts were: Capital expended from 1895 to date, 
£365,£42 (of which in round figures, buildings and site accounted 
for £95,000; boilers and machinery, £98,000; mains, £128,000 ; 
lamps and columns, £14,000 ; and transformers and motors, £15,000 ; 
the total additional capital expended during the year being 
£43,500). The revenue was £41,308; working cost, £24,639; 
generation, £17,198; di:tribution, £880; public lamps, £7,016; 
rates and taxes, £1,431; establishment charges, £3,073 ; sundries, 
£40; gross profit, £16,668; interest, £10,769; capital repaid, 
£4,510. The units sold were: Public lamps (933,449 at 34d.), 
£13,612 15s. 11d.; private (503,000 at 7d. 725,441 at 4d., and 
24,154 at 2d.), £26,962 16s.; meter rents, &c., £732 16s. 4d.; total 
working cost per unit, 271d.; average revenue per unit, 4°45d. ; 
number of public lamp3, 400. The total net losses since 1895 are 
£6,€04, compared with total net profits, £6,079, made in the years 
1898, 1899, 1900 and 1901. The chief fzature of last year’s busi- 
ness was the increase in energy sold to private consumer?, which 
was formerly nearly equal to the public supply. The demand is 
still increasing, and it is contemplated to reduce the price of 
energy for next winter. 


Ormskirk,—The Board of Guardians have offered to 
become consumers if the Urban Council adopts an electric lighting 
scheme. 


Portsmouth.—The T.C. has resolved to purchase 310 
meters from the Newcastle-on-Tyne Electric Supply Co. at a ccst 
of £600. 

Rhyl.—The Council has accepted the tender of Messrs. 
Firth & Sons, Manchester, for wiring the Town Hall, 16 firms 
tendering. 3d. per unit is figured as a quotation for the arcade 
lighting scheme by the Electric Light Committee, provided a 
guarantee is given for the use of 20,000 units within 12 months, the 
arrangement to ke for one year, 


Rawmarsh.—Tke U.D.C. will apply to the B. of T. for 
an extension of its electric lighting order, which should expire at 
the end of July, 1902. 


Sheffield.—An error occurred last week in our note on 
the Corporation electricity accounts. We stated that the net profits 
of the Department were £5,601, as compared with £6,294 for the 
previous 12 months. The latter item, however should read £4,048, 
and not £6,294. Mr. 8. E. Fedden is to be congratulated ou such 
satisfactory progress, 


Sleaford.—The Courcil has resolved to buy an electric 
a (£267) for working a pump in connection with the new sewage 
arm. 


Spain,—A Barcelona firm has just completed a central 
electric lighting station in the town of Berga. Water-power is 
utilised, the plant comprising two 175-n.P. turbines connected by 
ropes to two eight-pole dynamos. As a reserve, a multitubular 
boiler and a Westinghouse engine of 150 u.p. have been laid down. 


Stretford.—The L.G.B. has sanctioned the borrowing 
of the sum of £54,000 by the U.D.C. for electricity works. The 
generating station will be commenced immediately, and the 
Council, it is expected, will be in a position to supply the public 
with electricity in about six months’ time. 


Swansea,—The annual report of Mr. ©. A. L. Prusmann, 
borough electrical engineer to the Electricity Committee, shows 
that the capital outlay now amounts to £60,230 153. 9d. The 
revenue was £4,571 12s. 3d., and the total cost of production 
£2,308 83. 2d, giving a gross profit of £2,263 4s,1d. After payiag 
interest and asum held over from last year there remains a deficit 
of £349 9s. 10d., in addition to the sinking fund instalment. The 
maximum load was 423 xw., and the total output 319,215 units. 


Tiverton.—The T.C. has informed the B. of T. (who 
asked what steps the Corporation proposed to take to retain its 
order now that the water power electric lighting scheme had been 
abandoned) that a gas works scheme is contemplated. : 


ELECTRIC TRACTION NOTES. 


Bilston.—The Bilston tramway is now practically com- 
pleted, and last week a trial trip took place, a car being run from 
the Dudley and Sedgley line at the Fighting Cocks to the Town 
Hall, Bilston, from there to Moxley, thence along the Wellington 
Road, and back to Dudley. The result cf the trial was most ‘atis- 
factory. The power for working the cars is supplied from a 
transforming sub-station of the Midland Electric Corporation for 
Power Distribution, Limited, which has been erected at Mount 
Pleasant, Bilston. All the electric current is generated at that com- 
pany’s main generating station at Ocker Hil], and is transmitted to 
sub-stations at Bilston, Wednesbury, Brierley Hill, Old Hill, and 
Tipton. Through the Bilston sub-station electric light and power will 
be supplied for public use at Bilston and Willenhall. Tke electricity 
reaches Bilston from Ocker Hill at a pressure cf 7,000 velt', 
i3 transformed, measured and controlled, aud after pas-ing through 
safety devices, is taken over by the British Electric Traction 
Company’s switchboards, where it is again measured, and passes 
out to the lines. The plant was supplied by the Westing- 
house Company, and the whole of the work has bzen carried 
out under the direction of Messrs. Kincaid, Waller and Man- 
ville. Otker contractors were Kelvin & James White, Limited, 
and Messrs. Ferranti. It is worth mentioning that everything, with 
one exception, is British made, and the same can be said of the 
generating station, where the only machinery in use of foreign manu- 
facture is the coal unloading and conveying plant, which was 
supplied from America. The British Insulated Wire Company are 
responsible for the whole of the cables. 


Bingley.—The Urban Council last week adopted a 
scheme prepared by Mr. Quin, electrical engineer, Blackpool, for a 
continuous tramway route from Bradford to Keighley. On behalf 
of a syndicate Mr. Quin agrees to equip the line, taking the power for 
running from the Council, which is to receive £500 a year for 30 
years, and the cost of a provisional order. The syndicate further 
agrees to pay £3.000 towards the cost of constructing a new road 
along the route. 


Brighton.—On the 14th inst. the service of "buses 
between Brighton and Preston was discontinued, owing to the com- 
petition with the electric cars. That there are very considerable 
extensions contemplated is evident from various remarks which 
have been made in tke Council lately, although at present no defi- 
nite proposals have beer brought forward. The Tramways Com- 
mittee requested the Council to sanction a deputation to Norwich 
to see how the difficulty of running cars through narrow streets had 
been overcome in that town, but the proposal was rejected by a 
large majority. The average number of passengers carried per 
week now is abcut 180,000, and the receipts between £750 and 
£800. 


Chatham and District,—In last week’s report of the 
opening ceremony several slight errors were made. In line 10 fer 
“Janate” read “Jarrah”; in line 35 read the smaller “engine” 
not “engines.” Mr. C. H. Merz, we learn, has only just been 
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appointed consulting engineer to the Chatham and District Light 
Railway Company, not the British Thomson-Houston Company ; 
line 56 should read “ with whom is associated Mr. A. H. Walton. as the 
engineer to the British Thomson-Houston Company,” who was 
responsible for the design of the whole system. 


Heaton Norris.—The Heaton Norris District Council 
has decided to take up a loan of £7,000 for tramway purposes, to 
be repaid in 21 years at £3 12s. 6d. per cent. 


Huddersfield.—The B.C. has empowered the Tramways 
Committee to order 10 additional cars from the British Electric 
Car Company. The earnings (receipts only) of the tramways for 
April (electric sections) were £3,283 7s. 4d., an increase of £558 
15s. 3d. upon the corresponding month last year. The receipts on 
the remaining steam sections were £796 3s. 3d., a decrease of £534 
4s, 5d., or a net increase of £24 10s. 10d., or 10°82d. per mile. 


London.—The proposals of the Highways Committee to 
construct over 33 miles of new tramways at an estimated cost of 
£1,738,857 will also be considered. There will be 114 miles of lines 

_ on the north of the Thames, which are estimated to cost, with the cars 
and ear sheds, £529,850, and for street widenings £64,416. Onthe 
south side the mileage of new lines amounts to 22, and the cost of con- 
struction and plant is estimated at £945,700, and street widenings at 
£198,891. The Committee propose that the new lines which will 
be ultimately connected with the North Tramways Company’s lines, 
leased until 1910, shall be constructed for horse traction, unless 
before the time arrives for their construction, effect shall have been 
given to the provisions in the company’s lease relating to the recon- 
struction for electric traction of the leased tramways or the parts of 
them immediately adjacent to, and to be worked in connection 
with, the new tramways. Those of the new lines which will be 
ultimately connected with the London County Council tramways, 
or which, being at first detached from either of the Council’s tram- 
way undertakings, could be worked independently, they propose 
shall be constructed for electric traction. 


Middlesex.—At the last meeting of the M.C.C. the Light 
Railways Committee recommended that loans to the amount of 
£779,312 be borrowed for carrying out the first portion of the 
scheme for light railways in the county of Middlesex. 


Oldham,—The general manager has been instructed to 
obtain particulars of snow ploughs for the tram lines. 


Richmond—Hampton.—The first trial trips of elec- 
trical cars on this line were made on Friday on the section between 
3usch Corner, Isleworth, and the end of Cole Park Road, Twicken- 
ham. It is expected that the line will b2 open for passengers next 
week. At Hampton, the water mains under the L.U.T. track have 
been lowered. 


Yarmouth.—The new electric tram system started 
running on 20th inst, 


TELEGRAPH AND TELEPHONE NOTES. 


Canadian Cables.—Arrangements are being made by 
the Dominion Minister of Public Works for the laying of a cable 
between Anticosti and the Magdalen Is., a distance of about 116 
miles. 


Reduction of Telegraph Rates.—The Western Tele- 
graph Company announce tke following reductions in tariffs from 
July 1st next:—Lagos, from 6s. 5d. to 6s. 3d. per word; Brass, 
6s. 7d. to 6s. 3d.; Bonny, 63. 10d. to 6s. 3d.; Lagos Government 
stations, 6s. 7d. to 6s. 5d. ; Cameroons, 7s. to 63. 5d. 


Wircless Telegraphy.—A Berlin despatch to the 
Standard says that accordiig to a telegram from Korea to the 
Kilnische Zeitung, the Korean Government has declined to grant a 
concession to Japan for the establishment of wireless telegraph 
stations along the Korcan coasts, as it intends itself to establish 
such a service. 

It is stated that the United States Navy Department has ordercd 
all ships undergoing repairs to be fitted with wireless telegrapby 
iupparatus, 


| 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Austro-Hungary,—Sept. 1st. The municipal authorities 
of Klausenburg (Kolozsvar), Siebenbiirgen, are inviting tenders 
until September 1st, for the establishment in the town of a cential 
station for electric lighting and power purposes. Tenders are to be 


sent to Bela Fekete Nagz. Kolczsvar, from whom particulars may 
be obtained. See ‘ Official Notices” May 9th, 


Chili.—The Chilian Government proposes to construct a 
cable connecting Punta-Arenas and Puerto-Montt. Particulars 
concerning the proposed undertaking can be had by those interested 
from the Chilian legations in the various capitals. 


Devon.—July 231d. Wiring work at Devon County 
Asylum, 2,000 lamps, booster dynamo and motors, switchboard, and 
replating battery. See “ Official Notices ” to-day. 


Epsom.—July 18th. Semi-marine dry-back boiler, con- 
densers, pumps, cooling pond, piping, one 150-kw. steam dynamo, 
switchgear, &c, for electricity works extensions. See “ Official 
Notices” June 20th, ~ 


Falkirk.—July 14th. Pumps, balancing transformers 
and motor-generators, storage batteries, switchboard, arc and incan- 
descent lamps, cable work, and travelling crane. See “ Official 
Notices” June 20th. 


Gillingham.—July 17th. Water-tube boilers, piping, 
condenser, cooling tower, high-speed engines, and 250-xw. three- 
phase alternators, switchboard, cables, arc lamps, crane and well, 
for the U.D.C. See “ Official Notices” June 20th. 


Ipswich.—July 5th. Engines and dynamos, storage 
battery, overhead hand travelling crane, feeders, mains, &c., 
permanent way construction, and arclamps. See “Official Notices” 
June 6th. 


Launceston (TasmaniA).—September 15th. The Cor- 
poration wants tenders for polyphase generating, transmitting, 
transforming and distributing apparatus, reconstructing existing 
plant, enclosed arc lamps, &c. See “ Official Notices ” May 23rd. 


L.C.C.—July 15th. 80 double-deck cars with trucks, 
motors, ploughs, &c. See “ Official Notices” to-day. 


London, 8.W.—July 31st. The War Office wants ten- 
pe for a self-propelled lorry (oil). See “Official Notices” April 


Manchester.—July 1st. The Electricity Committee 


invites tenders for stores, including incandescent lamps, &c. 


Manchester.—July 3rd. The Electricity Committee 
invites tenders for the supply, delivery, and erection, at their 
Dickinson Street generating station of high and low-pressure 
piping for two 1,800-xw. turbo-generators. 


Manchester.—The Corporation are advertising for ten- 
ders for electricity sub-stations at Chorlton-cum-Hardy and 
Whalley Range. 


Norway.—July 7th. The Board of Trade notify that 
tenders will be received at the Norwegian State Telegraph Depart- 
ment not later than noon on July 7th, for the supply of 236 pair 
and 204 pair telephone cable, and for Leclanché battery glass. 
Specifications and conditions can be seen in the Technical Depart- 
ment of the Board of Telegraphs, Christiania. 


Nuneaton and Chilvers Coton.—July 2nd. Cables, 
joint boxes and compounds; also arc and incandescent lamps, 
columns, switches, &c., for the U.D.C. See “ Official Notices ” 
June 20th, 


Queensland.—July 28th. Tenders will be received at 
the ofiice of the Depaty Postmaster-General, Brisbane, till July 
28th, for tke supply of telephone cable and switchboards as 
follows :—(1) Two miles 104 pair cable to specification No. 6; (2) 
Five miles 52 pair cable to specification No. 6; (3) Two miles 39 
pair cable to specification No. 6; (4) Two miles 26 pair cable to 
specification No. 6; (5) One mile 13 pair cable to specification No. 
6; (6) Two miles 26 conductor to specification No.7; (7) Five 
metallic circuit telephone swi'chboards (100 lines) to specification 
No. 8. E&pecifications can only be seen, and forms of tender 
obtained, at the General Post Offices, Sydney, Melbourne, Brisbane, 
Adelaide, Perth and Hobart. 


Romford.—June 30th. The U.D.C. wants offers for 
the construction ard mainterance of electricity supply works. See 
“ Official Notices ” Jure 13th. 


Servia.—July 1st. Tenders are being invited until July 
Ist by the Soci¢'é d'Electricité de Leskovatz (Servia) for the supply 
and erecticn cf two 200-H.p. turbines, two three-phase alternating 
dynamos cf similar capacity, and the necessary accesscries for the 
transmission of the power generated to Leskova‘z, a distance of 
10} miles. Tenders are to be sent to Le Conseil d'Administration 
de la Socié'é d’Electricité, Leskovatz, Servia, whence particulars 
may be obtained. 


Spain,—June 30:h. Tenders are being invited until the 
30th inst. by the Spari-h Ministry of Agriculture, Industry and 
Commerce, for the tupply of the necessary apparatus require! st 
the station for testing and verifying electricity meters about to be 
established. 


Stalybridge.—July 7th. Three 500-kw. steam-driven 
three-phase alternators; three 50-xKw. contisuous current exciters ; 
permanent way, bonding and cable conduits for the Stalytridge, 
Hyde, Mossley, and Dukinfield Tramways a-d Electricity Board, 
Bee “ Official Notices ” June 13th, 
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Sunderland.—July 10th, Permanent way, overhead 
equipment and cables for the Corporation tramways department. 
Bee “ Official Notices” June 13th, 


Sydney.—July 23rd. Complete system of high and low 
pressure cables, and of arc lamps for stieet lighting, fct the 
Municipal Council. See “ Official Notices ” June 13th. 


Valparaiso.—September Ist, Construction and equip- 
ment of electric tramways. Further particulars from the Chilian 
Consulate. 


Willington Quay.—July 4th. The Willington Quay 
and Howdon Industrial Society, Limited, invite tenders for 
electrical apparatus for power and light at their Bewick Road 
premises. Specifications and plans, with schedule of quantities, can 
be had on payment ofafee of 5s. Tenders to be lodged by Friday, 
July 4th, with the chairman of the Committee. 


CLOSED. 


Brighton.— The Tramways Committee have accepted 
the tender of Messrs. Boleckow, Vaughan & Co., Limited, of Middles- 
borough, for the supply of 200 tons of steel girder tram rails, 
12 tons of fish-plates and 20 tons of steel sleepers for £2,611 10s. 
The tender of Messrs. Askham Bros. & Wilson, of Sheffield, has 
been accepted for the supply of points, crossings, drain boxes, sole 
plates, tie bars, bolts and nuts and other sundries for the sum of 
£1,117 193. 11d. 


Cleckheaton.—The U.D.C. has placed an order for five 
electric motors for the electric lighting station with the Lancashire 
Dynamo and Motor Company, Limited, of Trafford Park. 


Hackney.—The Borough Council on 12th inst. accepted 
the following tenders for the extensions of the municipal elec- 
tricity works :—Section R—Boiler house plant, three water-tube 
boilers, feed pump, steam and water pipes, &c., Messrs. Babcock 
and Wilcox, Ltd., £6,910 5s. Od.; Section S—Water softening 
plant, capable of softening 10,000 gallons of water per hour, Messrs. 
Babcock & Wilcox, Ltd., £1,120. 


Huddersfield.—The B.C. last week instructed the 
Electricity Committee to purchase 1,000 yds. of *1 cable and 1,000 
yds. of 018 cable from the Callender Cable Company, Limited. 
A hundred meters were ordered from the British Westinghouse 
Company. 


Metropolitan and District Railway.—We are 
informed that after severe competition, the British Thomson- 
Houston Company, Limited, of Rugby, have recently closed a 
contract with the Metropolitan and District Railway for the 
switchboard to control the 10 5,000-xw. and 11,000 volts generators 
and other electrical auxiliaries in their generating station. It will 
consist of 47 black-enamelled slate panels divided as follows :— 
Four generator exciter panels; One exciter feeder panel; Two 
rotary converter panels; One direct current generator panel; One 
storage battery panel ; Two direct current feeder panels; One low- 
tension transformer panel; Three induction motor panels; 12 
feeder panels; 10 generator instrument panels; 10 generator 
controlling panels. All generator and feeder circuits are to be 
controlled by British Thomson-Houston high-tension oil switches, 
type H, mounted in fire-proof brick compartments, which are 
capable of opening a dead short circuit of the entire station, and 
which are to act as automatic circuit-breakers in the feeder circuit; 
they will also be capable of opening the circuit in case of reversal of 
current, thus forming an automatic circuit breaker without the inter- 
position of high-tension fuses, a most reliable arrangement. 


Liverpool.—The Liverpool Overhead Railway Company 
have placed with the St. Helens Cable Company, Limited, an order 
fcr eight miles of 37/14 dialite bitumen cable. 


Newcastle.—The Rechdale Electric Company, Limited, 
have just received an order for 1,000 sJot meters from the Northeru 
Counties Electric Supply Company, Limited, Newcastle. This is 
probably the largest order for an Electric Prepayment Meter ever 
placed, and thus makes a record in the trade. The order is all the 
more significant as it follows upon one for 500 meters given to the 
same firm by the Northern Counties Electric Svupp!y Company this 
year. 


Russia,—La Sccicéie des Tramways ct Eclairage Electri- 
ques de Vladicaucas has placed the contract for the whole of the 
plant required for the electric tramways to be constructed in the 
town of Vladicancas (South Russia) with the Helios Company of 
Ehrenfeld, Cologre, Germany. 


FORTHCOMING EVENTS. 


Thursday, July 3rd.—At 8.30 p.m. Roéntgen Society. Annual 


general meeting at 20, Hanover Square. Election 
of officers for the ensuing year. 


NOTES, 


God Savé the King—At the moment of going {6 pred 
with the last of these pag¢s, the news of the serious illness of His 
Majesty the King is announced. The cessation of everything in 
the nature of preparations for Coronation ceremonials and re- 
joicings will cause widespread disappointment—in fact, that alone 
is a disaster—but these are paltry matters compared with the 
anxiety which the grave news has caused in every truly British 
heart. All that the anxious millions can do is to hope and pray 
fervently for the speedy recovery of His Majesty King Edward VII. 
It seems that a surgical operation for perityphlitis was successfully 
performed on Tuesday. 


An Aluminium-Sheathed Cable.—Hidden away from 
cable engineers in our contemporary, the E/ectrochemist and Metal- 
lurgist, appears an article on the above by Mr. C. Bright, F.R.S.E., 
devised ‘by him some time back,” and it seems, therefore, a pity 
that he has not had leisure to revise the design since then. The 
cable proposed is evidently intended for a deep-sea type, as the 
reduction in weight of the armouring claimed renders it unsuitable 
for avy other purpose ; this armouring or sheathing is to consist of 
athin metallic riband “ about a 4-in. broad with a spiral turn com- 
pleted in6in. ... in the case of a cable or rope not exceeding 
2 in. in diameter, increasing, of course, with larger cables,” and the 
“novelty of this device” isthat the thin metallic ribands are to 
have a small space between their edges for pliability’s sake. A 
deep-sea cable is not more than 1 in. in diameter, and with such an 
aluminium skeathing, we wonder how much of this cable would 
reach the sea bed before the edges of the strip were in contact, and 
the conductor qualifying for wireless telegraphy. ‘“ Alt- 
minium is only equalled by copper as regards pliability,” 
and therefore it—‘or any alloy ”—is admirably suited “for the 
sheathing of a submarine cable;” this is stated to be “readily 
understood,” but as many alloys of aluminium are as brittle as glass, 
a little explanation of the author’s “ understanding ” in this deduc- 
tion would seem necessary. The failure of aluminium in salt water 
is obviated by the “snakes in Iceland” process; there is no air at 
the deep-sea depths to cause oxidation, but then in this case any 
other material will do as well. We would also draw attention to 
the fact that it is not the weight of a deep-sea cable, but its bulk 
that decides the maximum length which a ship can carry. The 
difficulty of joining aluminium is passed overin the usual way by 
reference to “ vast improvements,” but the fact still remains that 
aluminium may be smearable, but is not solderable. We do not for 
one moment fear that any engineer would be affected by the 
author’s mixture of physical qualities, but if the article is introduced 
for the purpose of extending the supposed applicability of 
aluminium to such a purpose, and bringing it to the notice of the 
unwary, then we hope that this reference to the article, which 
otherwise hardly merits mention, will not be in vain. 


Machinery Users’ Association.—The annual general 
meeting of this Associaticn was held on Thursday, the 19th inst., 
at the Westminster Palace Hotel. Sir W.H. Houldsworth, Bart., 
M.P, presided, and amongst those present were Mr. W. H. Holland, 
M.P., Mr. George White, M.P., Mr. W. E. M. Tomlinson, M.P., Mr. 
Lewis Evans, J.P. (treasurer), Major Vane Stow, and others. Sir 
William Houldsworth, in moving the adoption of the report and 
accounts, referred to the improved position in which the Associa- 
tion stood, owing to the report of the Royal Commission on Local 
Taxation, and to the recent judgment of the Lord Chief Justice in 
the case of Crockett and Jones and the Northampton Union Assess- 
ment Committee. A recent decision in Scotland, adverse to the 
manufacturers, has brought a great amount of Scotch support to the 
Association. Mr. Lewis Evans referred to the question of water 
supplies as being a most important one for manufacturers, and Mr. 
W. H. Holland, M.P., spoke with approval of the formation of the 
Commercial Committee in Parliament. 


Treatment of Boilers Under Forced Draught,—An 
excellent paper on the treatment of boilers under forced draught is 
published in the Proceedings of the Institute of Marine Engineers. 
The paper is by Mr. Rule, who had charge some ye..rs ago of a 
forced draught steamer of 3,333 tons. She was exact sister ship to 
another vessel except for the boilers, which were two in number in 
each ship, double ended in the ordinary ship, and only single ended 
in the forced-draught ship, which had, in fact, just half the grate 
surface of the other ship, yet had the same sea speed, used the same 
coal, and was thus expected to burn twice the coal per unit area of 
grate. The fan employed was 6 ft. in diameter, driven hy an 
8-in. cotton belt, the fan engine being where: it should be, in the 


engine room. The air was drawn through heating tubes above the 


boiler smoke boxes. The tubes were 2 in. diameter, had spiral 
retarders, or, a3 they ought to be called, rotaters. Air was blown 
under the grates as well as above the bars, and the furnace and ash- 
pit doors were jointed with asbestos. The system was Howdens, 
and the air pressure was from 4 to 1? above the fire, and ? to 2 below 
the bars. A pressure of 2 in. was never allowed to be exceeded even 
for the Indian coal, which was very inferior. The air temperature 
never exceeded |200°, and was usually 100° at the fan intake, whence 
it passed forward through the heaters. During the 18 months 
that Mr. Rule was on the ship, there were no rcpairs needed, no 
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buckled combustion plates, no furnace crowns down, and no 
leaking tubes. At times the grate bars showed signs of distress, 
which perhaps was not surprising. No salt water was used for 
make up, nor were ithe boilers even started with ealt water; salt 
only got in by condenser leaks or evaporator priming, and it never 
reached 5 oz. per gallon. Feed was usually put in at 210°, and 
when getting up steam a pump was kept at work drawing water 
from the bottom of the boiler, and pumping it back at the water 
line until at least 60 1b3. was reached, a method which certainly 
keeps boilers at uniform temperature and prevents straining. Zinc 
tiles were studded inside the boilers to the weight of 11 lbs. per 
equare foot of grate. Only rolled zinc wa3 used. Old zinc was cast 
into blocks and laid on the boiler bottom, and the steam space was 
painted with zine white in kerosine. No oil was used in the 
engines except to swab piston rods. Except for fire bars all 
expenses were about halved as compared with the sister ship. For the 
total voyage the consumption was from 1°8 to 2°3 lbs, of Bengal coal per 
14.P.-hour. On one voyage of 14,000 miles, the ship buraed 500 tons 
of coal less than the sister vessel, and made 4 knot greater speed. The 
comfort was far greater, or rather the discomfort was far less in the 
tropics, and only those who have been to sea know what a tropical 
stokehold may mean. Mr. Rule finds that the ship is entirely free 


“of atmospheric conditions. He advocates air heating, and direct 


driving of the fan, but the fan to be on the other side of the bulk- 
head from the engine, which, if in the engine room out of the dust, 
can be properly looked after. Forced draught is making rapid 
progress at sea, where the highest funnel yet put in, is but a short 
chimney. There are equally cogent reasons for applying forced 
draught to land boilers, but engineers are timid, and cannot break 
off from the chimney idea. There are advantages with the Howden 
system for land boilers. Air cannot leak inwards, but air and other 
gases can leak outwards where there isa plenum draught, and this 
may be inconvenient, though, of course, it compels attention to 
faulty brickwork. But land boilers can be fitted with induced 
draught by fans if the above system is not liked, and there is ample 
evidence of the general benefit to be secured. It must be nearly, or 
quite, 30 years since fan draught was put in at the mill of Sir H. 
Edwards, near Halifax. The system worked unnoticed for years, 
and for anything we know, is still at work. The tall chimney is a 
quite out-of-date expenditure of capital. Boilers need not make 
smoke if properly arranged, so that the tall chimney to dissipate 
smoke is no longer necessary if smoke is not made. 


American Society of Mechanical Engineers.—The 
forty-fifth meeting of this society was held at Boston on May 27th 
to 30th, and a number of interestiog-papers were presented. The 
regulations controlling the reading and discussion of papers are so 
admirable that we reproduce them in full below, with a strong 
recommendation to the notice of the organisers of engineering con- 
ventions. The need for such is patent to all who remember the 
tiascoes at the great convention at Glasgow last year:— 

1. All papers to claim presentation ai any convention must be in 
type three weeks in advance of meeting. 

2. When the secretary sends notice of the meeting, he shall also 
send a blank by which the members may notify him of their 
intention to be prerent at it. 

3. Copies of all the papers to be read shall be sent to every 
member so signifying his intention to attend. A blank shall accom- 
pany this packet of papers, by which the members may signify their 
intention to discuss any of the papers, and priority in debate shall 
be given in the order of the receipt of such notifications. 

4, At the convention papers shall be read by abstract only, not 
more than den minutes being allowed to the presentation. It is 
assumed that everyone has made himself familiar with the papers 
beforehand. 

5. Members who have given notice of their intention to discuss 
any papers, and shall have reduced their remarks to writing, shall 
be entitled to 10 minutes for their presentation ; extemporaneous 
discussion from one person is limited to five minutes at any one 
time. 

6. A member who has once had the floor cannot claim it again 
until all the others have been heard who desire to speak on that 
paper. 

7. Members unable to attend a meeting may send discussion in 
writing of any paper, such discussion to be presented under the 
previous rules. 

8. Authors may have the last five minutes of the time allotted for 
a paper and discussion to close the debate. 

9. The time available for papers at every meeting shall be so 
allotted to the several papers as to secure a favourable presentation 
of them all. At the expiration of the allotted time the debate on 
any paper shall be closed and the next paper shall be taken up. 
Any curtailed discussion may be resumed in order, if time is 
available after presentation of the last paper on the docket. 

10. These rules may be suspended in any session by unanimous 
consent. Their whole object and tenor is to favour well considered 
discussion by giving all available time for it, and a chance for 
every paper. 


Nernst Lamp.—A financial paper quotes a Berlin 
telegram to the Frankfort Gazelte announcing that the Allgemeine 
Elektricitiits Gesellschaft has concluded an agreement with the 
Nernst Electric Light Co., Ltd., of London, whereby the latter 
agrees to abandon for a series of years the manufacture of the 
Nernst lamp. The London company has also consented to procure 
from the Berlin company all the lamps required by it for the 
purpose of meeting the entire demand for Nernst lamps in those 
countries which were reserved to it some time ago, 


Cardiff Electric Tramways.—lIn our description of the 
Cardiff Electric Tramways, we omitted to state that the steel taper 
poles were made by Messrs. James Russell & Sons, Limited, of 
Wednesbury. 


The Galileo Ferraris Award,.—We have received from 
the offices of the Italian Chamber of Commerce in London (4, St. 
Mary Axe, E.C.), a notic: stating that the committee for the 
“Galileo Ferraris Award,” which was instituted in 1898, being 
composed of the Representatives of the Executive Committee for the 
General Italian Exhibition held in Turin in 1898, of the Chamber 
of Arts and Commerce, of the R. Academy of Science and of the 
R. Industrial Museum in Turin, have determined to open an inter- 
national competition for the award cf the said prize on the occasion of 
the unveiling of the monument to that illustrious scientist in Turin 
in the latter half of the month of September next. The award is of 
15,000 Italian lires (£600) together with the compound interest 
thereof accumulated since the year 1899 up to the day of the award, 
and it shall be granted to the iaventor of some practical application 
of electricity, from which some noteworthy progress may arise. 
Competitors may produce either pamphlets, schemes and drawings, 
or machines, apparatus and contrivances concerning their invention. 
The jury, composed of the aforesaid committee, shall have full 
power to cause practical experiments to be made upon the 
inventions entered for competition, and upon the relative apparatus, 
contrivances and machines. Competitors are to file their applica- 
tion and deliver their works, machines, apparatus and whatever 
appertains to their invention, not later than 6 o’clock p.m. on 
September 15th, 1802, at the office of the secretary of the committee, 
care of the Administrative Committee of First International Exhi- 
bition of Modern Decorative Artin the buildings of the Chamber of 
Commerce and Art, 28, Via Ospedale, Turin, Italy. 


Advertising Electricity.—Are we back to the days when 
Members of Parliament handled gas pipes with gloved hands? Such 
would appear from the scare postcard being circulated by an electri- 
city department in the Midlands with reference to Coronation illumi- 
nations in which “ coronatora” are cautioned against illaminating 
without first notifying the department, lest the mains, meter, &c., 
be too small for the extrademands. “The result of this will be 
that not only is there a risk of damaging our apparatus and putting 
you in darkness, but the danger of setting your premises on fire, for 
all of which you will be held responsible.” The italics are ours. If 
this does not effectively frighten off customers and introduce gas 
as an illuminant, what will ? 


Electric Treatment of Lead Poisoning.—On June 
20th the Duchess of Sutherland formally opened at the North 
Staffordshire Infirmary a new department, consisting of electric 
baths and other apparatus for the treatment of cases of lead poison- 
ing and paralysis. 


Personal,—Mr. Lionel E. Harvey, the superintendent of 
overhead construction to the Halifax Corporation Tramways, has 
been presented with a handsome spirit tantalus by the staff of the 
electricity works on the occasion of his marriage with Miss Crush, of 
Isleworth. 

Mr, Alfred Apps wishes to thank his friends for their kind 
inquiries; he is now better, after a narrow escape from death by a 
gas explosion inhis workshop basement in the Strand about 10 days 
ago. 

Appointments Vacant,—Assistant to the superin- 
tendent of mains at Edinburgh at £150; electrical engineer and 
tramways manager, at £250, for Swindon; electrical distribution 
engineer for the L.C.C. tramways department at £350 per annum. 


THE CENTRAL STATION ENGINEER. 


Mr. G. H. Barnspy Hotmgss, pupil of the city electrical engineer 
at York, has been appointed to the position of junior assistant 
engineer, at a commencing salary of £78 per annum. Mr. F. B. 
WALKER, of the Bradford Corporation electricity department, has 
been appointed chief clerk in the York Corporation lighting depart- 
ment, at a commencing salary of £120 per annum. 


ELECTRICITY IN AGRICULTURE. 


Tuis question was discussed in a paper read before the 
recent Conference of the Association of German Electrical 
Engineers by Dr. R. Haas, of Hanover, who referred 
specially to the experience gained in connection with the 
electric tramway in operation in that town. It appears that 
48 villages are connected to the distributing network of the 
Hanover tramways, and 35 of these, with a population of 
37,500 persons, have no system of gas lighting at their dis- 
posal, and the results obtained from the localities form the 
basis of the paper. At the end of 1899 motors of a total 
of 440 H.P. were connected to the mains, and at the close of 
1900 these had increased to 1,251 u.P., whilst at the termi- 
nation of 1901 a further advance to 2,049 u.p. had been 
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made. The greatest demand for current was manifested 
for tke operation of thrashing machinery, although 
energy was also used for such purposes as the 
driving of pumys, hay presses, straw cutters, &c. Of the 
total horse-power instailed, 77 per cent. represented pure 
agricultural operations and 8 per cent. factorie:, although the 
former only yielded 53 per cent. of the receipts. Onan 
average the annual revenue per horse-power installed 
amounted to 27s. 8d. (as compared with from £3 10s. to 
£7 10s. in towns) at a price of 274d. per kilowatt-hour, and 
the average pericd of use did not reach 150 hours, as against 
500 hours in towns. As far as illumination is concerned, 
the author remarked that the elcctric light in agriculture is 
not, from an eccuomic point of vicw, of the same importance 
as the electric motor, The lamps are installed in fair 
numbers, but they are not used. ‘The demand for 
light in the villages is not great, as the people 
retire early and rise early, and night life docs not exist. 
It hapyers that, in the case cf installations of 30 lamps 
in one house only a single 5-c.p. lamp is regularly used. 
In towns the revenue per lamp installed smounts to about 
lds. per annum with a lighting period of 450 hours, whereas 
in the 85 villages the average sum realised only reached 
Gs. Gd. per lamp installed and a consumption extending to 
260 hours, 

The author concludes from the experience in the 
Hanover district that satisfactory results would only be 
possible in agricultural operations where cables already 
exist for the transmission of power or the opcration of 
electric tramways, and which could readily satisfy the small 
and occasional demand for agricultural purposes. 


NEW COMPANIES REGISTERED. 


Farrall Incandescent Electric Light Syndicate, Limited 
(74,081).—This company was registered on June 17th, with a capital of 
£10,COU in £1 shares,to adopt an agreement with T. D. Farrall, and to carry 
on the business of electricians, engineers, producers and suppliers of electric 
power and light, manufacturers, contractors, builders, importers, exporters, 
merchants, manufacturers of electrical apparatus, &e. The first subscribers 
are:—E. C. Macmillan, 44, Rock Lane West, Rock Ferry, Ches., gentleman, 
with 550 shares; C. IF. Lewns, 30, Chatsworth Road, Brondesbury, N.W., 
stockbroker, with 100 shares; N. B. Falconer, Swan Chambers, Copthall 
Avenue, E.C, gentleman, with 100 shares; J. B. Gemmell, 47, Burton Crescent, 
WwW’ C., gentleman, with 100 shares; T. D. Farrall, 8, Glenloch Road, Hampstead, 
N.W., electrical engineer, with 750 shares; F. G. Soper, &, Priory Avenue, 
Hornsey, N., gentleman, with 100 shares; and T. D. Fairall, jun., &, Glenlock 
Road, N.W., electrical engineer, with 100 shares. Minimum cash subscription 
50 per cent. of the shares first offered to the public. Table ‘‘ A” mainly applies. 
Registered office, 22, Chancery Lane, W.C. 


English and General Tramways Co., Ltd. (74,105).—This 
company ‘was registered on June 19th, with a capital of £5,500 in 5,000 ordinary 
shares of £1 each and 10,000 deferred thares of Is, each, to acquire, construct, 
cr be interested in any tramways or railways, and to equip, maintain and work 
the same by electricity, stesm, horse-power or otherwise. The first subscribers 
(each with one share) are:—J. D. Baucus, 5, Warwick Court, High Holborn, 
W.C., merchant; T. E. H. Hedgson, St. Mary’s Abbey, Bedford, gentleman; 
Pp. J. Brenchley, 5, Mort!ake Road, Ilford, clerk; W. J. Smith, 45, Clipstone 
ftreet, Poriland Place, W., clerk; F. B. Sweeting, 33, Shireff Road, W. 
Hampstead, clerk; A. T. Salisbury-Jones, 18, Austin Friars, E.C., stockbroker ; 
and C. C. Sercombe, 18, Austin Friars, E.C., stockbreker. No initial public 
issue. The subscribers are to appofnt the first directors. P. J. Brenchley is 
the first secretary. 


CITY NOTES. 


W. T. Henley’s Telegraph Works Company, Limited. 


Mr. Sypney GxrpaGex, chairman, presided last Friday at the ordinary 
general meeting of the shareholders of this company, held at Cannon 
Street Hotel. In moving the adoption of the report, he said, that with 
regard to the balance-sheet, there was very little to call their special 
attention to. The capital remained the same, both ordinary and 
share capital, viz., £200,000 each, the amount of capital actually 
subscribed was £175,000 of each class, and the directors might 
before long have to ask the shareholders to increase the 
capital to £200,000, because the business of the company 
and other exigencies of the trade might not improbably 
render it desirable that they should add to their works. They 
were all very glad to know, at the same time, that the directors 
knew the advantage of keeping the capital as low as possible, and 
the shareholders might rely upon it that no further issue would be 
made unless the directors saw it was going to earn new profits, or 
that there would be any difficulty in paying the 20 per cent. 
dividend. The mortgage debenture stock remained at £50,000. It 
would be noticed by comparing the moneys owing to the company 
and the moneys they owed, that, considering the large extent of 
their business, both were very reasonable. Their debtors paid up 
their accounts very properly, as likewise did the company pay their 
debts, The reserve under cable repairing contract continued 
to increase, amounting to £7,215 6s. 10d., and had not had 


to be drawn upon during the past year. The net profit for the year 
1901 was £57,449 13s. 6d., which was a little more than last year, 
They brought forward from the previous year’s account £24,000, 
which he thought was very much the same as in the year preceding, 
and the result was that the directors were able to declare a dividend 
for the year of 20 per cent., of which the shareholders had already 
had 15 per cent., leaving 5 per cent. to be paid, and that would 
be posted to them that evening. There was a paragraph in the 
report on which the shareholders would be anxious to have some 
information, and the reasons for the statements which had appeared 
in the newspapers respecting it. The report stated that negotia- 
tions for the amalgamation of the company with Messrs. Callender’s 
Cable and Construction Company were still proceeding. That was 
true at the time the report was printed, which was on June 10th, 
but, as mavy of them were already aware, those negotiations were 
nct now proceeding, but had come to anuntimely end. The share- 
holders had received a circular to this effect. The directors re- 
gretted to say that certain difficulties had arisen between that com- 
pany and the Callender Cable Company as to the terms of the pro- 
posed amalgsmation, and the negotiations had been treated as at 
anend. Tne board had been of opinion, and were still of opinion, 
that the amalgamation between two such companies was likely to 
prove to the benefit and advantage of both parties concerned, provided 
that it could be arranged on proper terms. To amalgamate the two 
com panies it wasnecessary to form a new company to combine both the 
cld ones, and that each company must be allotted certain interests. 
They had to be careful that they received their proper proportion in 
the new company, and to see that what they had to sell had been taken 
upon a p:oper basis. As to what was the right basis, the directors 
had keen unable to come to any agreement. The next point which 
had to be considered was that the arrangements for the new com- 
pany must be such as to ensure as far as possible the harmonious 
working without friction of the two concerns thus brought together. 
He was scrry to say that in that case the directors failed to see eye 
to eye on cartain points, and he thought there was sufficient reason 
on that grousd why the amalgamaticn should not b2 proceeded 
with. The negotiations had been conducted in a most friendly 
manner, and had ended in the most friendly manner. The door 
had been shut, but not slammed, for the board had no wish but to 
keep up the friendly relations between the two companies, and he 
had no doubt that when the meeting of Callender’s Cable Company 
was held, very much the same tone which he was taking that day 
would be taken there. He thought neither company had any reason 
to complain of the other, and he saw no reason why the amalgama- 
tion might not be brought about in time to come. 

Mr. G. Surron, managing director, seconded the motion, and said 
that when the accounts were made up it was contemplated that 
Callender’s Cable Company and Henley’s Telegraph would be one 
company. He wished the shareholders to be assured that the accounts 
of that company had been made up in exactly the same manner as 
they had in the preceding year. The stocks, a very important 
part of the accounts, had been taken upon the same low standard as 
in previous years; in fact, the standard kad been actually lower 
than the market price. Ou.e of the chief items of stock was copper, 
and during the last year there had been a considerable fall in the 
copper market, and a large part of the company’s stock had to be 
written down at market price, involving a great loss to the com- 
pany, but it was, of course, a loss which must necessarily occur in 
all manufacturing firms at times. The industrial prices in Germany 
had played havoc with part of the company’s business, for the price 
of cables sold in Germany had been ruinous. Notwithstanding this 
their balance-sheet showed that their profits had been larger than 
hitherto. The American competition had also affected their busi- 
ness to some extent, but that had been with regard to prices. A 
good deal had been said in the public Press with regard to the elec- 
trical industry, and as to the backwardness of English manufac- 
turers as compared with Americans. That, however, was not the 
case in respect to the cable manufacturers of this country, for they 
had been right in the front, and could manufacture quite as well 
ard as cheaply as any American manufacturer. 

The report was unanimously adopted. 


Kalgoorlie Electric Power and Lighting Company. 


Mr. R. W. Watracre, KC., chairman, presided at Winchester 
House, E.C., on Monday afternoon over the third ordinary meeting 
of the shareholders of the above company, and in moving the 
adoption of the report, said that it was some time since he had 
addressed them, but in the meantime they had kept the share- 
holders fully informed of their movements by circulars and reports 
of the engineers. The period for which the accounts was made up 
was 15 months, instead of the usual 12 months, because the directors 
came to the conclusion that it would be better to have their accounts 
dating from the first of the year. With regard to the accounts, the 
capital account spoke for itself. Bills payable, £8,541, and sundry 
creditors, £2,517, were in respect of contract work. The liability on 
uncompleted contracts was £61,514, £55,000 of which was on general 
contract, and £4,256 wasfortramway machinery. They had taken over 
the work of the Kalgoorlie Tramways, and in order to do that work it 
was necessary to put up some additional plant not included in the 
original contract. The tramways were now working satisfactorily, 
and were the company’s first customers. With reference to calls 
unpaid—£36,215—he expected they would require some explana- 
tion. Hetold the shareholders at the last meeting that they were 
not going to be rigid about the calls, as it was not necessary, con- 
sidering the amount of liabilities they had to meet in connection 
with the contract, and consequently taking into consideration the 
depressed state of the mining market they had not pressed share- 
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holders to pay those calls. The course they had adopted seemed to 
have been a very judicious one, for the amount at which the item 
stood in the balance-sheet was now reduced without any pressure to 
£13,556. He would point out that it was no advantage to the com- 
pany to get the calls paid up, because the shareholders who were in 
arrears did not get their 6 per cent., and the company was able to 
borrow money at a much cheaper rate. There had, however, been 
other persons, who had taken up shares, who had disputed the right 
of the board to make thoee calls, and those persons had been dealt 
with in a very different way. As the shareholders knew, legal 
preceedings were taken against the board on the ground that tle 
prospectus was a misleading one, but the case was decided 
in the board’s favour. They had decided to issue £50,000 
worth of debentures, and of that sum £10,000 would be taken by the 
contractors at par. He wished particularly to impress upon the 
shareholders the fact that the contractors had been of very con- 
siderable benefit to the company. They found owing to the work 
being carried out at such a distance that it would be better to have 
contractors whose interests were bound up in the company. 
He had had great experience with electrical work, and he was 
extremely satisfied with the way Messrs. White were carrying outtheir 
contract. At first he must say he was antagonistic to Messrs. 
White, for he did not think they had the necessary staff for 
carrying out the work, but he must say now that they had 
one of the most efficient staffs for electrical work in the kingdom. 
They made arrangements with that firm to take up shares after the 
flotation of the company, so that the contractors’interests were prac- 
tically those of the company, but at the same time he had looked very 
closely into their accounts, and koew that Messrs. White had not 
asked more than fair contractors’ profit. In addition to this £10,000 
debentures taken up by the contractora, they had issued £5,000 
debentures, so there was a balance of £35,000 debentures unissued 
which shareholders could take up if they cared to. The reason 
they had decided to issue those debentures, was that they had 
found they could do a very profitable work outside 
what the original contract was made for in the way of supplying 
motors, pumps, and so onto the mines. Afterall their liabilities were 
met they would have £17,009 working capital left, so that they had 
enough capital at present to go on with. He would not promise 
they would not issue more capital, and he hoped, indeed, that it 
would become necessary to do so, but that was their present limi- 
tation, to see what profits they could make. With regard to the 
other items in the accounts, they would notice the directors’ fees, 
£2,312, which was for 15 months, but he had suggested to his 
colleagues that each director should give up £100 of his fees 
until profits had been earned. There was also an item of 
special remuneration to directors £125. That was in connection 
with the action against the company. He might say that he him- 
self attended the Courts constantly, and he was probably not less 
than £500 out of pocket by having to give up other work. With 
regard to directors’ fees for the local board in Australia, that board 
had now been dissolved, for they found they could not work pro- 
perly with two boards, and that it would be better to have a 
manager to carry out the general instructions of a board in 
England. There was no profit and balance account, because the 
contract was not due to be completed until July, 1902, but they had 
completed a large amount of work, and had been enabled to supply 
the tramways, which started on May 20th, and those tramways had 
been running satisfactorily ever since. 

Mr. J. P. DooLerteE seconded the motion. 

Replying to questions asked by shareholders, the CHAIRMAN said 
they had only definitely signed one contract at present, which was 
that with the tramways company, but they could have signed many 
contracts. They were, however, waiting to pick out the offers most 
favourable to them. The shareholders need not have the slightest 
doubt but that all the power they had to offer would be taken 
up, but they were anxious to pick out those things which would work 
in with the tramway work. To supply electricity with salt feed 
water was a very difficult work, but he believed theirs was the best 
plant that had ever been put in. As to reducing the number of the 
board, all he could say was that if they found the expense of the 
directors unfair on the amount earned by the company, he had no 
doubt the directors would reduce the fees. 

The report was adopted. 


Lisbon Electrical Tramways, Limited. 


TuE report of the directors for the year ended December 31st last, 
to be presented at the general meeting to be held in London on the 
2nd prox., states that the conversion of the system was continued, 
with the result that, by the end of the year, more than one-half of 
the lines were in operation electrically, and there was every 
prospect of the rapid completion of the whole system as originally 
provided for. The working of the tramways by animal traction 
showed a loss, even under the best conditions, and the numerous 
interruptions, due to the construction, added to it considerably. 
The first line was opened to the public for electric service on August 
3lst, and the earnings, which up to the introduction of electric 
traction had been steadily falling off, immediately increased, and 
the results of each new service, opened to the public from time to 
time, have been equally satisfactory. Although the four months 
under review cannot be taken as an indication of the earning power 
of the company, the directors feel confidence in stating that, in 
their judgment, the company can safely look forward to a prosperous 
career. The accounts show a profit on working of £1,677, anda 
net debit balance to profit and loss after payment of debenture 
interest of £28,025. 


Thomas Parker, Limited. 


THE directors’ report to be submitted to the eighth annual general 
meeting to be held at the works, Wednesfield Road, Wolver- 
hampton, on Monday, June 30tb, reads as follows: — 


Your directors have pleasure in submitting the annexed balance-sheet, 
which they consider thoroughly satisfactory. After writing off the various 
depreciations the balance standing to the credit of profit and loss account is 
£9,049 9s. 9d.; out of this the directors propose to pay a dividend at the rate of 
10 per cent. per annum, less income-tax, amounting to £7,060 7s. 2d., and to 
carry the balance (£1,987 2s. 7d.) forward to next year’s account. The director 
who retires by rotation is Mr. R. Armistead, who is eligible and offers himself 
for re-election. The auditors, Messrs. Allen Edwards & Smith, also retire, 
are eligible and offer themselves for re-election. 


Greenwood & Batley, Limited. 


THE report for the year to March 31st last, to be submitted at the 
meeting on July 5th, states that, after providing for interest on the 
debentures and expenses of management, and making due provision 
for doubtful accounts, the accounts showa proft of £31,667, and adding 
the balance brought forward, £4,474, the total is £36,142. The directors 
have written off £7,500 for depreciation, and have added £10,000 
fo the reserve fund, thereby increasing it to £30,000, and they 
recommend that dividends for the year be declared at the rates of 
7 per cent. per annum on the paid-up cumulative preference share 
capital and of 5 percent. perannum on the paid-up ordinary share 
capital, absorbing £15,615, and leaving £3,026 to be carried forward. 
The buildings, plant and machinery have been maintained in 
efficient working order and condition, £4,258 having been expended 
during the year on maintenance account and charged to revenue. 
Steady progress continues to be made with the De Laval steam 
turbines for electrical generation, pumping and other purposes. 
The works of the English De Laval Steam Turbine Company 
adjoining Albion Works, in which company Greenwood & Batley, 
Limited, are large shareholders, are completed, the plant is 
installed and the manufacture of turbines is now being carried on 
there. The directors look forward to a steady increase in the sales 
in this important branch of the engineering busine:s. 


United River Plate Telephone Company. 


Tue report for the year to March 31st last, to be presented at the 
meeting on July Ist, states that the gross receipts in sterling for the 
year in the River Plate were £114,841, as azainst £109,540 for the 
year before, and the working expeases in London and the River 
Plate £60,345. After deducting debenture interest and interim 
dividends on preference and ordinary shares, and adding transfer 
fees and interest on investments, there remains a profit of £33,406, 
to which must be added £6,058 brought forward, leaving £39,465. 
After transferring £20,000 to reserve fund, which will then amount 
to £75,000, the directors recommend that a final dividend of 44 per 
cent. be paid upon the ordinary share capital, making, with the 
interim dividend paid, a return of 7 cent. for the year, and that the 
balance of £6,415 be carried forward. ; 


The Electric and General Investment Company. 


Tue directors’ report to be submitted at the meeting to be held at 
Winchester House, at 1 o’clock p.m., on Thursday, July 3rd, 1902, 
says that the profit and loss account for the yearended May 3list, 
1902, shows a gross profit on the transactions of the year of £32,247 
10s. 11d. After deducting all general charges and the interim 
dividends already paid on the preference and ordinary shares, and 
providing for the proportion of the final dividend accrued on the 
preference shares to May 31st, 1902, there remains a net balance of 
£20,470 8s. 9d. Of this sum the directors propose to carry £10,470 
8s. 9d. to the contingencies account, in order to strengthen the 
funds available for dealing with further business. This will leave 
a balance of £10,000, which the directors recommend be distributed 
as follows :— 

ORDINARY SHARES— 

To the payment of a dividend of 5s. per share for the year 


ended May 8lst, 1902, of which 2s. per share was paid ad 
interim in December, 1901, leaving 3s. per share to be paid on 


July 3rd, 1902 pe £3,000 0 0 
To the payment of a bonus of 4s. per share for the year ended 
May 8ist, 1902... ee ee te ee oe £2,000 0 0 
FounpErs’ SHARES— 
To the payment of a dividend of £50 per share for the year 
ended May SIst, 1902 .. eo ee ee ee £5,000 0 0 
£10,000 0 0 


The trustees for the ordinary shares reserve fund propose to dis- 
tribute to the holders of such shares a sum of Is. per share out of 
the proceeds of investments sold and dividends received in respect 
of such fund, making with the above-mentioned dividend and 
bonus a total present distribution of 6s. per share, or 8s. for the 
year on each ordinary share. The trustees for the founders’ shares 
reserve fund propose to distribute to the holders of such shares a 
sum of £10 per share out of the proceeds of investments sold and 
dividends received in respect of the fund, making with the above- 
mentioned dividend a total distribution of £60 on each founders’ 
share for the year. |The above-mentioned payments will be subject 
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to the deduction of income-tax.] Mr. Emile Garcke retires from 
his office as director by rotation, and, being eligible, offers himself 
for re-election. The auditor, Mr. G. T. Rait, also retires, but offers 
himself for re-election. It is proposed to make the dividends pay- 
able on July 3rd, 1902. : 


The British Continental Electricity Company. 


THE directors’ report on the position of the undertaking at the end 
of the year 1991—1902 reads as follows :— 


During the year 60 new installations have been connected, while the number 
of lamps added uring this reriod, calculated on the usual basis of 8 C.P., 
has been 1,571. The gross receipts from sale of current show an increase of £270 
over those of last year, notwithstanding the unfavourable Riviera Season, a 
result which the directors consider very satisfactory. After writing off £90 
8s, 11d. as depreciation in respect of furniture, tools, meters, &c., £75 from pre- 
liminary expenses, and £50 from special legal expenses, and placing a further 
£67 16s. 8d. to reserve fund, the balance standing to the credit of revenue 
account is £7672s.81. Of the ahove balance £275 has been absorbed in the 
payment of the interim dividend at the rate of 54 per cent. per annum on the 
cumulative preference shares, leaving a balance of £492 2+, 8d., which the 
directors recommend shall be appropriated as follows :—By payment of a divi- 
dend at the rate of 54 per cent. per annum on the cumulative preference shares 
for the past half year, £275; by payment of a dividend at the rate of 2 per cent. 
per annum for the year on the ordinary shares, £178 10s. 2d.; leaving a balance 
to be carried forward’of £38 12s. 6d.; total, £492 2s. ed. The cum of £268 1s. 3d. 
bas been spent on additions to plant during the year and £179 12s. 10d. on the 
purchase of new meters. In eccordance with the art‘cles of association, Mr. 
E. E. Berry retires from his directorship, ard, being eligible, offers himself for 
re-election. The auditors, Messrs. Hercules Nicol & Barker, also retire, end, 
being eligible, offer themselves for re-election. 


West African Telegraph Company. 


THE directors’ report for the year ended December 31st, 1901, to be 
presented to the meeting to ke held at Electra House, E.C., on 
Thursday, July 3rd, at 12.15 p.m., reads as follows :— 


The company’s revenue for that period amounted to £75,554 4s. 6d., against 
which £20,673 17s. 2d. is charged for ordinary experses, and £17,720 12s. 9d. for 
expenditure relating to repairs of cables. &c. Aiter providing £94 19s. 7d. for 
income-tax, there remains a balance of £37,064 15s., to which is added £322 1s. 
brovght from the preceding year, making a total available balance of £87,356 
16s. From this balance there has been deducted £7,5(8 6s. 8d. for interest on 
debentures, and £16,566 13s. 4d. for tinking fund, leaving a@ balance of £13,311 
16s., out of which the directors propose to place £18,000 to the general reserve 
fund, and carry £311 16s, forward to next year. The revenue for the year urder 
review includes a further sum of £12,(00 in respect of subsidy due from the 
French Government, which has not been paid. This arrear, together with the 
sums withheld in previous years. now amounts to £80,415. Your directois, how- 
ever, are glad to report that the negotiations with the French Government, 
referred to in the last report, have been successfully concluded since the date 
of these accounts, and the first instalment of one hundred and twelve thou- 
_sand pounds (£112,000), due from the French Government on account of the 
cables purchased by them, has been received. The director who retires by 
pt is Robert Kaye Gray, Esq., who, being eligitle, offers himself for re- 
election, 


Stock Exchange Notices.—Applications have 
made to the Committee to appoint a special settling day in Bourne- 
mouth 2nd Poole Electricity Supply Company, Limited, 7,500 6 per 
cent. cumuiative second preference shares of £10 each (issued at £1 
per share premium), £4 paid (of which £3 is capital and £1 premium) ; 
Diesel Engine Company, Limited, 325,(00 vendors’ ordinary shares 
of £1 each, fully paid, Nos. 1 to 325,0(0; and to allow the follow- 
ing securities to be quoted in the Official List :—British Insulated 
Wire Company, Limited, further issue of 10,000 6 per cent. cumu- 
lative preference shares of £5 each, fully paid, Nos. 70,001 to 
80,000 ; County of London and Brush Provincial Electric Lighting 
Company, Limited, further issue of 10,000 6 per cent. cumulative 
preference shares of £10 each, 


Cape Electric Tramways. Limited,— An interim 
dividend of 6 per cent. has been declared. The dividend will be 
payable after the receipt of transfer returns from South Africa. 


TRAFFIC RECEIPTS. 


British Electric Traction Company.—The following returns are issued of the 
undertakings of this company for the week ending June 13th :— 


Comparison tees Aggregate, 

with corres- | 

Company. Amount ponding week. 
| of last year. | * Amount. Inc. or Dec, 
£ +2 | | &£ +£ | -£ 
Dudley— Stourbridge’ | 664 — | 8 | 284 | 16,104 2,257 
Gateshead! . | | | — | 98h | 15,6e4 | 1498 | — 
Greenock-Pt. Glasgow | 664 | 835 — | £84 | 10,136 5,791 
Hartlepool ..  .. 950 | — | B 5,037 875 _ 
Kidderminster os | 105 — | B81} 284 | 2,503 
Merthyr ..  ..| 2C0 22 284 | 4,610 640 
Middleton* .. |; — ll 8,496 
Oldham—Ashton . | — | | 11,538 100 
Poolet °.. ee . 245 | — | 26 | 284 | 5,191 _ 99 
Potteries | 1450 | | — | 9B | 83,093 | 1,001 | — 
Southport oe 256 | 102 _ 28; | 4,725 1,380 _ 
South Staffordshiret 724 87 | 23 17,710 466 
Swansea ee 450 18 28 | 10,047 845 
nemouth§ .. 259 -- — | 284 | 5,075 261 — 
Wo olverhampton Dist, | 133 78 = | | — 


* * Not in ‘operation last year. = Partly steam. t Comparison from April 6th only, 
§ Comparison from Mach 18th only. {| Comparison from May 8th only, 


¢ 


Blackburn Corporation Tramways.—Week ending June 20th, £817; last year, 
; increase, £181. Total to date, £17,30:; last year, £11,931; increase, 
£2,371, Miles open, 113. 


Blackpool and Fleetwood Tramways.—Week ending June 21st, £170; last year, 
ro decrease, £122. Total to date, £8,315; last year, £9,016; decreuse, 
vl, 


B:istol Tramways and Carriage Company.—Week ending June 20th, £4,457; 
last year, £4,376; increase, £81. 


aa! and South London Railway.—Week ending June 22nd, £3,017; last year, 
£1,907; increase, £1,110. Total to date (25 weeks), £74 4655" last year, 
£49,139 ; increase, £25, 326. Miles open, 6}; last year, 43. 


Dublin United Tramways —Week ending June 20th:—D.U.T. Co., 
Is. D.S.D. Co, £319 &s.11d.; total, £4,418 %s. 2d. Last year— 
D.U.T. Co., £3,081 ts. 0d.; D.S8.D. Co, "£930 13s. 8d. ; ; total, £4,715 1s. 3d.; 
decrease, £351 14s. 1d. "Aggregate to date, £105,875 (s.€d.; last year, 
£102,030 8s. 8d.; increase, £3,844 12s. 0d. Mileage worked, 46. 


Liverpool Overhead Railway.— Week ending June 22nd, £1,517; last year, 
£1,572; decrease, £55. ‘l'otal to date, £35,798; last year, £39,285; decrease, 
£3,487. Miles open, 6 miles 57 chains. 


Sunderland Corporation Tramways. — Week ending June 22nd, £1,137; last 
year, £1,061; increase, £76. Total to date (12 wecks), £13, 018; : last year, 
£11,949 ; increase, £1,069. Miles open, 18 7. 


STOCKS AND SHARES. 


Monday Evening. 

WHILE other markets in the Stock Exchange stand with folded 
arms not expecting the busicess which never comes, the electrical 
sections are fairly active. For one thing, the new issue of British 
Electric Traction shares is creating considerable trade, and electric 
supply descriptions are by no mcans left alone. Telegraph stocks, 
on tke other hard, are somewhat neglected, and the reports which 
Lave lately appeared from several of tte West Indian undertakings 
are nct cheerful enough to arouse any particular interest on the part 
of the investing public. 

It has now become pretty clear that the electric lighting com- 
ranics will not benefit in consequence of tke Coronation to any- 
thing like the extent to which it was at first hoped they would, 
Quotations are steady, and there is a certain amount doing in Brush 
thares by reason of the proposal cf tke British Electric Traction 
Company. We have already referred to tke ratural indignation 
‘roused in some of those people who sold thcir shares at prices 
tanging between 10s. and 15s, these unfortunate sellers being 
without the information which was possessed by other quarters, 
Now come doubt and perplexity for the remaining proprietors, who 
want to know whether they should exchange their Brush shares for 
Tractions or keep them as they are. In the latter event, the holder 
must consider the possibility of finding himself in a minority— 
perhaps a small onc—which would mean that his shares might 
become difficult of negotiation. Under the circumstances, and 
regarded from the standpoint of share-marketability, it would 
appear politic to effect the exchange. 

New British Electric Tractions are very active, and the price at 
the time of writing is 24 premium, after being g higher. The 
dealers in the. market are booking baryains in the shares as fast as 
they can write, and the extension of the time for sending in appli- 
cations has been hailed as a simple right. When it was seen, in the 
first place, that less than seven working days were allowed for 
getting in applications for the new shares, the arrange- 
ment was denounced in exceedingly strong terms. Earnest 
representations were made to the directors and to the 
brokers of the company, with the result that the time was 
dated forward a week, although, as the Coronation festivities 
intervene, the concession does not amount to much. Obviously, 
somebody is very anxious indeed to take up the shares which pro- 
prictors may miss by reason of their negligence, temporising or 
unavoidable causes. 

Henley’s and Callender’s are quietly steady, and even now hopes 
are being revived for the tender union of the companies, of which 
one of the directors spoke with so much pathetic parable at the 
meeting the other day. Miscellaneous shares keep idleas a whole. 
In the electric railway market, hopes of bumper Coronation traflics 


_ keep stocks hard, despite the dull tendency developed by the rest 


of the department. Those who have received the circulars by an 
outside firm in reference to selling ‘Tube ” shares—including City 
and Surrey !—might try the Stock Exchange before they attempt 
to deal with the authors of the circular; they might, possibly, get 
higher prices. 

The telegraph market shows renewed dulness in Anglo-American 
stocks, and the German ccmpetition is still the bugbear of the 
situation. Eastern varieties are mostly neglected, and there is 
some curiosity manifested as to how the end of the war may affect 
the companies cabling to South Africa. The West Indian group is 
practically unaltered since we last wrote. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND lenacvsinea COMPANIES. 


Business done 
NAME | Dividends tor Quotation | Quotations 
the Inst three years. June 18th, June 28rd. J 
| 1900.) 1901. Hignest, | Lowest. 
82,300 | African Direct Telegraph, 4 % Debs =| 99 —103 99 —103 wes 
25,000 | Amazon Telegraph Co.’s shares, Nos. 1 to 25, 000 . 44 34— 44 eee see 
119,7007} Amazon Telegraph 5 % Debs., Nos. 1 to 4,250 Red. | ae | 70 — 80 70 — 80 wad ai 
804,720 | Anglo-American Telegraph ... ‘ ste a4 .. |Stock| 73/6 | 84% | 61s. | 44 — 47 44 — 47 454 | 444 
8,097,640 Do. do. 6% Pret 6 % | 86 — 88 | 87 — 89 884 | 864 
8,097,640 Do. do. Deferred . |Stock|£1 7s. | 5s. 2s. | 64— 7 64— 7 
44, Chili Telephone, Nos. 1 to 44,000 “eo eer 5 4 % 5 % 4 3g— 4 coe 
18,333,300$] Commercial Cable __... $100|8 .. «(165 —i75 —175 
1,741,0297 Do. do. Sterling 500 year 4 % Deb. Stock Red |Stock| ... .. |96— {8 | 96 — 98 97% | 964 
16,000 | Ouba Telegraph 10/7%| we | 44— 
80,0007 De do. 44 Debs. | . | | | 99 —102 | 100-103 
60,7107) Direct Reg. 20 | 348% % eee 94— 104 94— 104 coe 
est India Cab ‘Deb. “within 
101,8007| { Direct e, % Re Rad 100] | | [100 —108 100-103 | 
4,000,000 | Eastern Ord. Stock eos eee (Stock! 7%| 7% |120 —130 --120 124 | 121 
1,930,807 34 Pref. Stock | 87 — 89 | 88 — 91 | 894 
1,432,2687 Mort. Deb. Stock Red. ... —... [Stock] ... | ... |LO7 —111 [1467 —111 109 
800,000 astern Bxtension, and China Telegraph ...| 10/7%/7%17%|12 — 138 12 — 13 124 | 127, 
$20,000/ Do, 4 % Deb. Stock Stock] ... (108 —113 |108 —113 
Eastern and South African Telegra: h, 4 Mort. Deb. | 
800,0007/ { 3,000, red. 1909 f| 100 | 54% | | {100 —2¢3 [100 —103 | 102 
200,0007 4% Mt. Debs. (Mauritius Sub.) 1—8,000 | 25] .. | 99 —162 %/100 —103 
180,042 do. % Pref. =| 134 | 124— 134 123 
Halifax and Bermuda Cable, 44 1st Mort. Debs., 
75,000 within Nos. 1 to 1,200, Red. 100 {100 ~—103 —103 ses 
17,C00 | Indo-European Telegraph _... 25 |10 |10 % | 37 — 41 37 — 41 
169,0007) London Platino-Brasilian Telegraph, 6% Debs. 100 | ... {100 —104 |100 —104 
72,680 | Montevideo Telephone, Ord., Nos. 1 to 72, 680 .. 1 3 3 
56.492 Do. fo 5% Pref. Noa. 1 to 86, 492 1/5 1 j-— 1 
983,333 | National Pref. Stock ... &% | 95 — 99 95 — 99 974 
200,000 Pref. shares... 34 33 | 34— 33 34- 38 
1,966,667 Def. Stock ses 60 |64 xd} 53 — 57 53 — 57 
15,000 Do 6 % Ouw. lst Pref. ... 4 2— 14 
15,000 Do 6 % Cum. 2nd Pref. .. w/6%/6%/6%|i2- 4 | i2—4 
250,000 Do 35 % Non-cum. Srd Pref., 1 to 250,000 5/5 5 5% | 48. 58 4g-— 5% 
2,000, 0007 Do 84 % Deb. Stock Red. Re .. |Btock| 83% | 33 38% | 94 - 37 94 — 97 
500,0007 Do. 4 % Deb. Stock Red... 100| .. |4%14 % - 107 |103 107 
171,504 Oriental Telephone and Elec., Nos. 1 to171 (504, fully paid - 4g- 
100,0007| Pacific and European Tel., 4 % Guar. Debs.,1 to 1,000 . | ... =| 99 99 —102 
$,303 Submarine Oables Trust co. | . {110 —120 {110 —120 
58,000 River Plate Telephone 817% 5— 54] 5— 54 
179,947 De do. 5 De —166 - 106 
165,600 | West African Telegraph, 5 % Debs... es | 100 ee Pe 99 —102 99 —102 
80,008 | West Coast of America, Nos. 1—30,000 and 53, 001—53, 008 | 24] ... 4 
150,0002} Do, do. 4 % Debs, 1—1,500 gus. by Bras. Sub. Tel. |100| ... | .. . | 99 —102 | 99 -102 
207,930 | Western Telegraph, Ltd., Nos. 1—207,930... | | 125 | 115 - 123 123 | 12 
75,0002 Do 5 % Debs. 2nd series, 1906 | 100] .«.. —105 —1205 rey 
848,7777 Do. do. 4 % Deb. Stock Red. =| 99 —102 99 
88,821 | West India and Panama Telegraph... _... | 4% f#— & 
$4,563 Do, do. do. 6 &% Oum. ist Pref. 10! ... - 52! 53 
4,669 Do. do do. 6 % Oum. 2nd Pref.... | 10 | 34— 43 34 44 
80,0002 Do do do & & Debs. Nos. 1 to 1.800 | 100 101 —1C4 (‘191 104 
ELECTRICITY SUPPLY COMPANIES. 
100,000 | Blackheath and Greenwich Dist. Electric Light, Ord. ... to 
100,000 Do. 44% 1st Deb. Stock, Prov. Certs. | 100} ... | —104 [100 —104 
19,661 | Brompton & Kensington Elec. Lt. 8up., Ord., 101t019,761| 5/6%|6%|8%| 9- 9 | 9~ 
20,000 do. 7% Oum. Pref... | | 9- 9% | 9— 9% 
50,000 | Charing Cross and Strand Hlectricity Bupply __... 110% | 9-— 10 9—-— 10 
250,000 Deb. Stock Red. | 100 | ... |105 —107 (106 —108 107? | 106% 
150,0007 Deb. Btock Red. ... |Stock| ... | ... 1¢8 -111 
70,579 | City of Blectric Lighting, . 40,001—110,579... | 10 | 4 0 5%] 8- 8— 9 8} 84 
40,000 Do. 6 % Cum. Pref., 1 to 40,000 . 133 114 - 124 
400,0007 Do. 5 Deb. Stock, Scrip. (isa. at £115) all paid |123 —128 —128 
200,000 Do. 43% 2nd Deb. Stock, Prov. Certs., all paid | 100] ... {108 —106 /|103 —106 
40,000 | County of Lond. & Brush Prov. Elec. Ltg., Ord. 1—40,000 | 10 | 4 4 7h- 8 | 7h- 8% 
20,000 Do. do. do. 6 % Pref., 40,001—60,000 | 10 6 6 | 12 = 49 12 — 13 
400,00071 Do. 4% % Deb. Stock, Prov. Certs (al paid) Rd. . (169 —112 
35,500 Edmundson’s Elec. Oorp., Ord. Shares és 64— 62 64— 62 
120,0007 Do. do. 44 % 1st Mort. Deb. Stock |108 —111 |108 —111 
21,000 Kensington and Electric, Ord. __... 5 | 11% | 12% |} 10% | 10 —11 | 10 —11 
90,000 do. Deb. Stock ... | ... | .- (101 —104 {101 —104 
,840 Do. 6 & Pret. 4— 44) 4— 44 
250,0002 Do, = 4% Ist Mt: Db, Ba. Stock) ... | 94 — 99xd| 94 — 99 
98,769 | Metropolitan Hlectric Supply, 101 to 62,500... 10/5%/6% | 64% |16—19 | 16 —17 163 
,0002 Do. 44% First Mortgage Btock | ...| .. vee | [LLL —215 
250,0007; Do. 84% Mort. Deb. Stock Red. . (Stock) ... | 98 —10L 98 —101 
8,652 | Notting Hill Blectric Lighting ees ee | 7 7%/|6 14— 15 14— 15 
40, 000 | St. James’s and Pall Mall Electric Light, Ord. 5 143 144— 154 | 144— 154 
20,000 Do, 7 Pret., 20,081 to 40,080 7 7% 84— 94 <a 
150,0002 Do, do, 83 % Deb. Stock Red. eee 100 eee oor oon 98 —101 98 —101 oo 
oor 5 . 1Z— 24 1? 23 
Do. do, 4% De 
Bouth London Electricity Ord, see eee oe 5 oe 22 33 23 eee eee 
109,518 | Westminster Electric Supply. |104% (108% | 11 — 12 1l— 18 11% 


t 


* Subject to Founders Shares, 
Unless otherwise stated a}] shares are fully paid. 


+ Quotations on Liverpool Stock Exchange. 


| Dividends paid in deferred share warrants, profits being used as capital. 
Dividends marked § are for a year, consisting of the latter part of one year and the first part of the next. 
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SHARE LIST OF ELECTRICAL COMPANIES. — Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Stock . Closing Closing Business done 

Present Dividends for 

: t 1899. | 1900, | 1901, |Highest-| Lowest. 
British tent Cum. Pref. .. 44— 54 44— 54 
800,0007 Do. do. 1st Mort. Deb. Btock Red. ws. [Stock] .., eve = 86 — 90 86 — 90 

62,074 | British Electric | 10); 8% 9B 9 18h - 144 | 133 14 13 

600,0007 Do. do. 5 % Perpetual Debenture Stock [Stock] ... {124 —127 124 —127 126 | 124 

70,000 | British Ord. 5 | 20 15 %| 10 %| 74 84 74 8h 

70,000 6 % Cum. Pret. ices 54-— 6 54 - 

50,000 Browett, Lindley & Co. (1899), Ses 8% 13s. to 15s. | 18s. to 15s, 

50,000 |{[ 6% Cum. Pref. .. «| £1] ... 6% 16/6 to 17/0 | 16/6 to 17/0 ‘ 
105,731 Brush Elecl. Enging., ‘Ord., 1 to 105,731... des 2 5%] Nil | 14-— 18 14- 12 
150,000 Do. 6 % Pref. 6 6%13%| 1#— 22 2} 2 
125,0607 Do. erp. Deb. Stock |Stock} ... ° {101 —104 101 ~—104 
125,0007 Do. 2nd Deb. Stock [Stock] 95 —100 95 —100 

80,000 | Callender’s Cable shares, Nos. 1—30,000 _... 5 | 15 15 20 %| 16 — 17 xd] 16 — 17 

40,000 Do. do. 5 % Cum. Pref . | 62 | € 

90,0007 Do. do. 44 % 1st Mort. Deb. "Btock Red .. |Stock] ... A’ e {111 - 115 111 —115 112 

1,969,800 | Central London Railway, Ord. Stock [Stock] | —107 —107 | 1058 
440,100 Do. do. 4% Pret. Stock .. .. |Stock} aes 4 %|103 —106 |105 —108 
440,100 Do. do. Def. see |Stock] ... 4 %|100 — 103 100 — 103 
855,000 | City and Seutb London Railway [Stock] 12%] 12%] 2 71 — 74 71 — 74 724) 71 

54,000 | Crompton & Co., Nos. 1 to 54,000 8%] 34 3 34 

Do. 5 & 1st Mort. ebs., 1 to 
100,0002 103 —108 %|103 —108 % 

99,261 | Edison & Swan Utd. El. Let., “ A” shares, £3 pd. 1 to 99,261 5} 6%] 24% 4-— 8 a- # 

17,189 Do. do. do. “A” Shares, 01—017,139 ... 5] 24% 14— 24 14h = : 
§44,0237 Do. do. do. 4% Deb. Stock Red [00 75 — 80 75 80 
100,0007 Do. do, 5% 2nd Deb. Stock ZOO" | 82 — 87 82 87 : 
112,100 | Electric Construction, 1 to 112,100 ... 21 | 2 | .. 

$1,390 Do. do Cum. Pref., 1 to 31, 390... ieee 24— 3 24-— 3 
182,5007 Do. do. Perp. 1st Mort, Deb. Stock .. 97 —101 99 —102 

18,000 Elec. Co. (1900) 5 % Cum. Pref. ... Ges | 10 — 104 | 10 — 103 
150,000 do. 4% Mort. Deb. ... eee [Stock] .., 98 —101 98 — 101 

$5,000 | Henley’s Works, Ord. ... 5 | 15 20 20 164-— 174 | 164-17 163 

85,000 Do. do. 44 % Pref. 5 | 44%] 44%]... 54— 6 54— 6 

50,0002 Do. do. 44 Mort. Deb. ‘Btock... Stock] ... 111 —115 ={111 —115 
50,000 India-Rabber, Gutta-Percha and Telegraph Works | 10/10 10 ... | 21 — 22 21 — 22 
800,0002 Do. do. do. 4 % Ast Mort. Deb .. | 160 99 —-102 |100 103 10 4 

87,500 |{Liverpool Railway, Ord. .. 10 | 328%} 14%] 428- 438/438 418]... 

10,000 |t Do. Pref. £10 paid ... . | 10] 5 

7,500 | Parker (Thomas), Timited, Ord., Nos. 1 to 500 ... — 1€2 —163 
§Rosling & Fynn 6 % Cum. Pref... 6%) 19/0 to 20/0 

87,850 | Telegraph Construction and Maiutenance ... - 12 | 15 %| 173%| 20 %| 34 -- 37 34 — 37 
150,0002 Do. 4 Deb. Bds. Nos. 1 to 1,500 Red. 1909 —106 
25,000 Telegraph Manufacturing, Ord. Now. 1 to 25,000... 5/12 %/12 94 | 94— 10} 

20,000 do. 5 % Om. Pri. Nos. 1 to 20,000... 6 6 
540,0007 Waterioo and City Railway, Ord. Stock... | 100 | 3 3 %| 93 - 96 | 93 — 96 


Qnotations op Liverpool Btock Exchanges. 


t Unless otherwise stated all shares are fully paid. 


§ From Bradford Share List, 


Consolidated 


National Electric 
* From Birmingham Sbare List, 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


e Wiring, —1. 
{| From Manchester Share List, 


Pref. (£10 pd.) 


Ashton, and Electric (£10 pd.), Ord., 144—15 


Bank rate of oi, a 8 per cent. (February 6th, 1902). 


MARKET QUOTATIONS, Monday, June 23rd. 


CHEMICALS. &c. This week. | Last week. |Inc. or Dec. METALS. &c, (conttnued.) This week | Last week.|Ino, or Dec, 
a Acid, Hydrochloric .. oe percwt. 5/- 5/- g Copper ee per ton £69 £69 
itrio percwt, 22)- 23)- g ee per ton £69 £69 
Oxalic se ee percwt, 82/- B2/- "Blectrolytic} Bars per ton £63 £63 
@ S8Soulphuric.. oe percwt, 5/6 5/6 oe 6 per ton £75 £15 . 
@ Ammoniac, Sal . perowt, 42). 42). perton £68 £68 
Ammonia, ‘Muriate (orystal) .. per ton #88 10 £88 10 ee H.O, Wire per lb. 8d. 8d. 
perton £80 £80 ee f Ebonite Rod . oe perlb. 8/- 
Bleaching powder perton £1 £1 ee Sheet per lb. 
e of Carbon .. per ton £15 £16 n German Silver Wire ee perlb 15 
a Bora 60 SOT £18 h Gutta-percha fine.. .. perlb 8/- 
a Bensole (90%) pergal. q- ee h India-rubber, Para fine .. per Ib, | 2/114to8/04| 2/113 inc 
pergal. 6/6 6/6 ee 4 Iron, Charcoal Sheets per to £18 £18 
a Sulphate per ton £19 £19 Pig (Cleveland warrante) per tor 49,8 498 
a Lead, Nitrate ee per ton £24 £24 oe , according to size per ton} Fron £11 | From £11 
uw White Sugar oe perton £81 £81 oe ,, Scrap, hea perton! 47/6 so 60 - | 47/6 to 50/- 
a Methylated Spiri oe per gal. | 2/ ee 
a Naphtha, Solvent (90% at 160°C). per gal 5/8 5/6 Lead, English Ingot porton| | to 
a Potash, Bichromate, in casks.. per lb. 8d. 8d, oe Sheet os per ton £18 £18 oe 
Caustic (76/60%) per ton £24 £24 Manganin Wire No. 28 .. per lb. 8/- ee 
,  Bisulphate ee per ton £85 £85 ee ee 8 15 £8 15 
Bhellac per cwt 110/ 110): Mice (in original oases), small .. perlb | 8d. to 94 8d. to 9d. 
a Sulphate of "Magnesia .. eo perton £4 10 £410 oo » Mmediom perlb | 1/9 to 2/9 1/9 to 2/9 
@ Sulphar, Sublimed Flowers .._ per ton £6 5 £6 5 ee large per Ib to 7/ to 7/8 oe 
on Recovered .. per ton £5 10 £5 10 eo Phosphor Bronze, p! plain castinge per Ib /1)4d.to 1/2 |114d. to 1/2 ee 
_ Lump .. ee per ton £6 £6 ee rolled bars & ro per Ib. | l/- to 1,8 1/- to 1/8 
Beda, Caustic (white 10%) .. per ton #10 16 #10 15 ee Strip&sheet per 'b.| From 1/2 ‘om 1/2 
a Bichromate, casks .. per lb 23d. 24d, Silicium Bronze Wire ey lb. | 9d, to 1/- 94. to 1/- 
Steel, Magnet, nce'd'ngto desea per ton| From £15 to £40 ee 
METALS, &c. “ ee oe 
27 to 
b Alominiom Ingots, in ton lots per ton | £148 £148 block per ton) | £129 
Wire, in ton lots per ton £224 £224 g nu foil ee ee per lb. 1/6 1/6 
b Sheet, in ton lote £191 £191 wire, Nos. 1 to ‘is ee per lb. 1/7 1/8 1d. dec. 
Pp Babbitt’s metal per £40 to £140) £40 to £160 dec, Pp White Anti - friotion Metale — 
¢ Brass (rolled metal +0 19" basis per ib 63d. White Ant” brand . per ton) £35 to £65 | £36 to £60 
e be (brazed) .. .. perlb, d. y Yarns, Cotton, on per lb. qd. 7d. 
on » (solid drawn’ ee per lb, Td. d. ee a, Max perlb, d. 
ire, basie Ib, qd. 7d. os ia 10 lbs, Russian. per Ib, 448d, 
Conver Tubes (brased) per lb, 8d. joa Russian, single .. per lb. 
(solid dragyn) .. per Ib. 9d. 80 Ibs, Jute rove .. perton| £1026 | £1026 
; Copper Bare (best selected) .. per ton £69 £69 ee zine, 8b, (Vielle Montagne bad.) perton| £22 10 £22 10 ee 
e Britis uminium 0., g Messrs, James aks gg 0. m Messrs. over 
¢ Messrs. Thos. Bolton & Sons, Quotations |) Messrs. Edward Till & Quotations | Messrs. P. Ormiston & Sons. 
d Messrs, F. Wiggins & Sons, PP ¥ | ¢ Messrs. Bolling & Lowe. PP ¥ | o Messrs. Jobnson, Matthey & Co., Ltd. 
le Messrs. Frederick Smith & Co, j Messrs, Walter H. Hindley & Co, p Tte Phospbor Bronse Company, Ltd, 
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* Subject to Founders Shares. : 
t Unless otherwise stated all shares are fully paid. 


|| Dividends paid in deferred share warrants, profits being used as capital. 
Dividends marked § are for a year, consisting of the latter part of one year and the first part of the next. 


+ Quotations on Liverpool Stock Exchange. 
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THE DEFENCE OF THE POST OFFICE. 
Mr. AUSTEN CHAMBERLAIN AND THE “ BREACH OF FaITH.” 
By Cuas. H. GARLAND. 


Tue telegraphists, in common with other postal employés, are 
pressing fora Parliamentary inquiry into the grievances of which 
they complain. By a Parliamentary inquiry they mean an inquiry 
with a composition affording guarantees of impartiality, and they 
bave pledged themselves to abide by the findings of such a Com- 
mittee. Their allegations are met by the Postal Department with 
a devial or a non possumus. They therefore ask for what would 
practically be a Board of Arbitration, which is a legitimate and 
well-recognised means of settling industrial disputes. 

The debate which took place in the House of Commons on the 
Telegraph Vote proved one thing beyond question. Whatever 
view may be taken of the truth of the allegations of the telegraphists, 
or the reality of their grievances, and whatever value may be 
attached to the counter-statements of the Postmaster-General’s 
representative, there was no doubt that a primd facie case was made 
out for arbitration. A “breach of faith” was charged against the 
Postal Department by Captain Norton, and documentary evidence 
was adduced in support of the charge. The hon. and gallant 
member for Newington was supported in his view by the Hon. 
Claude Hay and Sir Albert Rollit on the Conservative side of the 
House, and by numerous speakers on the Liberal benches. The 
division proved subsequently that a total of 134 members took the 
view of Captain Norton. 

Mr. Austen Chamberlain, of course, denied the ‘‘ breach of faith,” 
and rather superfluously added that: “If he thought for a moment 
there had been such a breach, he should not be there to defend the 
Department, nor would his noble friend, the Postmaster-General, 
ask him to do so.” The division brought him 165 supporters, and 
as the tellers for the “noes” were the official whips of the party, 
it is fair to assume that other reasons than conviction influenced 
mavy of the voters. 

That the huge majority of the Government should be reduced 
to 31 on so serious a charge as that of a breach of faith is suffi- 
ciently significant. When, in 1890, Mr. Raikes was Postmaster- 
General, and the Government majority was much lower than it 
stands at present, Lord Compton’s motion for reform was defeated 
by 39. Yet Mr. Raikes thought it wise to yield to the strong feel- 
ing in the House, and reviced the conditions of service. But the 
main point Jies here: 134 members of the House of Commons have 
recorded their belief that there has been a distinct breach of faith. 
Mr. Austen Chamberlain and his supporters, without adducing much 
in the nature of rebutting proof, deny this. Here, then, is a very 
ideal case for inquiry and award. It is a question of fact, and a 
Committee goirg into the whole of the evidence could settle the 
matter once for all. Until such an inquiry is made the charge will 
continue to be urged on the one side and denied on the other, with 
progressively increasing vehemence and bitterness. 

One misses with Mr. Austen Chamberlain that dialectical skill 
and quiet reasoning power which commanded for Mr. Hanbury the 
respect of those from whom he differed in opinion. The present 
Secretary to the Treasury seeks rather to copy his father’s style, but 
the copy, like all imitations, lacks much of the merit of tle original. 
Mr. Austen Ch- mberlain, during this last debate on Postal matters, 
did little more than offer a blank contradiction to the assertions of 
the supporters of Captain Norton. He did not deign to adduce 
the slightest evidence in support »f his position, and only once did 
he so far forget himself as to quote figures. I hope to show later 
that these few figures are incorrect, and the arguments founded 
upon them fallacious. The spirit of dogmatic contradiction seemed 
to grow upon him as the evening advanced, and culminated in a 
characteristic little colloquy between himself and Mr. Duke, the 
Conservative member for Plymouth. Mr. Duke very mildly 
suggested that ‘He did not think anybody in this country believed 
that the postmen were generously treated. At least, if there were 
such, he had never met them. If the Secretary to the Treasury 
thought that the postmen were generously treated, he hoped the 
hon. gentleman would say so.” Mr. Austen Chamberlain, from his 
seat below, looked up with a smile of confidence, from which there 
was not lacking something of pride, and interpolated: ‘I certainly 
do.” So soon as Mr. Duke recovered from his surprise, he made the 
obvious retort: “I can only say, with equal emphasis, I certainly do 
not!” This little incident is merely quoted as typical of the 


spirit in which the allegations were met. Now let us look for a: 


moment at the grounds of the alleged “ breach of faith.” 

Captain Norton’s case was, briefly, this: During the years 
between 1881 and 1890 men were induced to enter the telegraph 
service by a promise made on behalf of the Postmaster-General by 
the Civil Service Commissioners. This was what was stated in the 
paper :—“The Civil Service Commissioners are authorised by the 
Postmaster-General to append the following notice.” Then followed 
an enumeration of certain payments during the very earliest years, 
and the notice continued as follows:—“ After a year at 16s. a 
week, to advance to £45 a year, rising by £5 to £100, with 
a prospect of obtaining £190.” The course of events has 
rendered it humauly impossible, without some radical alter- 
ation in the present methods of promotion, for more than a 
very small percentage ever to obtain this £190 per annum. 
In Captain Norton’s own words, “The Government finding their 
business developing, found it also convenient at the same time to 
ask the senior telegraphists (7.c., the telegraphists on that part of the 
scale from £160 to £19U) to take a certain share of what were known 


as supervising duties.” Following on this, by successive innova- 
tions, the senior class of telegraphists was converted into a super- 
vising class. By this means it was made possible to escape from the 
recommendation of the Tweedmouth Committee to abolish classifi- 
cation between non-supervising classes, and now the majority of 
the men who entered between 1881 and 1890 find themselves 
debarred from any possible realisation of the “prospect of £190,” 
promised to them on the authority of the Postmaster-General. The 
Department contends that this prospect still exists, although 
admitting it may be as remote as the marshal’s biton from the 
private soldier. Sir George Murray, the secretary, indeed suggested 
another way of realising the prospect. ‘“ Suppose,” said he, “ we 
had an epidemic of influenza in London next winter, and a large 
number of those men who had got into the higher ¢lass died off, 
would it not be possible then to attain to this position?” The 
proximity of a Mont Pelée might offer as ready a means of assisting 
the Department to keep faith with its employés. 

Mr. Austen Chamberlain, after the protestation already quoted, 
continued thus : “ Those men who joined the service between 1881 
avd 1890 were the only persons who, in any case, could complain of a 
breach of faith. The promise was that they had a prospect of 
rising to £190. The hon member said this offer was an unfair one. 
I suppose it would not be unfair to say that an officer joining the 
British army has a prospect of becoming a field marshal, but that 
does not mean that every officer will become a field marshal or even 
a general. This was put before them as a prospect to which some 
of them might attain. I think that the Committee will see that, 
under these circumstances, the telegraphists never received a 
definite pledge that they would have this £190.” 

The “ prospect” was held out to every man entering the service, 
and as we have a responsible official as highly-placed as Sir Geo. 
Murray, admitting that nothing short of an epidemic can make the 
salary attainable, this distinction between a “prospect” and a 
“definite pledge” can hardly carry conviction. It simply shows 
how hard pressed Mr. Austen Chamberlain and his advisers must be 
that they should resort to such arguments. 

In the next few sentences we get the only attempt at citation of 
facts that occurred during the evening, and I will quote the pas- 
sage :—“* All they were told,” said the Secretary to the Treasury, 
“was that there was a prospect of rising to £190, which was beyond 
the scale set out. The very words chosen showed that all of them 
would not reach that amount, and they had no right to complain. 
If there are now the same proportion of men on the scale as when 
the circular was issued, surely there can be no ground of complaint. 
I am trying to put the case as frankly and as fairly as I can. I do 
not wish to leave any doubt in the mind of the Committee as to the 
exact point at issue between us, and I wish to meet that point 
fairly. The question is whether the prospect of attaining this 
higher position has become worse than it was. The hon. and 
gallant member for Newington has assumed that I shall endeavour 
to escape from the meshes by some disingenuous subterfuge. I 
will, however, do my best to meet the case fairly. Under Mr. 
Fawcett’s scheme the number of situations above the maximum of 
£160 limit was 168, and it bore a proportion tu the total number of 
telegraphists below the senior class of one to six and athird. In 
1890 the proportion was exactly the same. At the present time the 
total number above the limit is 349, and the number below is 
2,076, according to the latest figures. I ought just to say that I am 
not quite certain that my figures are up to date, but they are the 
most recent, and I think the proportion is practically the same at 
the present time.” 

The £190 was not “ beyond the scale set out.” It was a part of 
the operators’ scale set out in the Civil Service Commissioners’ 
note, and access to it was obtained, as explained by Sir Henry 
Fischer, the late controller of the Central Telegraph Office, in a 
note dated January 10th, 1896. ‘Ordinary manipulative ability,” 
he said, “combined with regular attendance and good conduct, 
were considered sufficient qualifications for promotion to the Senior 
Class.” 

The first statement may be dismissed, then, as unfortunate. But 
the next statement is more definite. Is it the fact that the propor- 
tions are the same as during the period of the issue of the pro- 
missory circular? The contention of the telegraphists is this :— 
Apart from the general claim that the arbitrary barrier to promo- 
tion to the £190 class should be removed, there has been an actual 
decrease in the proportion of senior appointments relative to the 
general body. In support of this contention official figures are 
quoted, which can be tabulated as follows :— 


f Nunibes of aéni Proportion of general 
1881 966 1246 766 
1886 1,224 161 6 60 
1888 1,321 175 7 54 
1890 1,590 219 7°26 
1892 1,740 170 10 23 
1897 ° 1,870 172 10°87 
1902 2,087 170 12°27 


* The promise made was that £190 could be obtained as an operator. 
On the 1881 establishment one man in 7 66 could obtain this salary 
In 1902 the prospect is reduced to 1 in 12°27. 

Now see how Mr. Austen Chamberlain seeks to escape from these 
official figures. He says the proportion of appointments above £166 
is the same as in 1881. This is not literally true; but let us accept 
it for the moment, and see how he arrives at it. He adds together 
all the supervising appointments with the senior appointments. 
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This method begs the very question at issue. The develop- 
ment in the mass and complexity of the work has necessitated 
the increase of supervising appointmentr, and the benefits 
of this increase should, in common justice, go to the staff 
that bears the burden of the increased toil. But instead of increas- 
ing the supervising appointments, the Department has thrust a part _ 
of the supervising work upon the operators’ class, and pays for it on 
what was intended to be an operator’s scale. In so doing it bas 
reduced the prospect of rising to £190 asan operator. It cannot be 
too emphatically declared that £190 is the operators’ maximum, 
promised to entrants on the authority of the Postmaster-General. 
To declare that it can be reached only as a_ supervising 
officer is practically to admit the breach of faith. To keep 
faith, the Department must prove that it is humanly possible to 
reach this salary as an operator. Instead it has actually reduced 
the chance from 1 in 7°66 to 1 in 12°27, and even this reduced 
chance is accompanied by a demand for a higher class of work and 
knowledge than was mentioned in the contract. 

This was Mr. Austen Chamberlain’s only incursion into the realm 
of facts and figures, and he can hardly be said to have sustained 
his position. The way out of this endless controversy is obviously 
the way that the telegraphists themselves suggest: an inquiry into 
the whole facts by an impartial committee. It would surely be to 
the interest of the department to have so serious a charge as that of 
broken faith cleared away. 

It is with some amusement, rather than alarm, that we listen to 
the threats of disfranchisement which are hurled at the postal 
employés because of what is called the “ pressure” they exert on 
members. The pressure of the 40,000 organised postal workers 
scattered over atotal of some 770 constituencies cannot represent 
much voting pressure. The pressure must, therefore, arise from 
well-argued grievances. ‘To threaten disfranchisement of civil 
servants on these grounds is hardly logical, and certainly unjust. 
Times out of number the men have been told that the ‘“ House of 
Commons is their Court of Appeal” (Mr. Hanbury). Surely, then, 
it is unwise to threaten postal servants for using this Court. 
But let us suppose that the House of Commons did 
disfranchise Postal servants. There are 174,000 of them, and the 
object would be to punish the 40,000 who are organised. But there 
is widespread discontent, and the outiet for that discontent is an 
appeal to Parliament. The Postal staff are content with that outlet 
because they feel sure they are slowly gaining ground. So they 
send their delegates to conferences, Trades Union congresses, 
affiliate with public bodies, and are now preparing to send a 
member to the House of Commons itself. This is a legitimate 
constitutional method of promoting reform. Suppose we 
close these avenues, would not discontent find other outlets 
less conducive to good citizenship? Before this outlet 
was discovered we had the telegraph strike of 1870, the riot- 
ing on Post Office buildings in 1873, and the postmen’s strike 
of 1890. I think it will be admitted that the present methods are 
preferable, and it would be an ill day if the unqvenchable expres- 
sions cf discontent were turned from the present constitutional 
channels into the older and more barmful paths. These considera- 
tions are known to those in authority, so we can afford to smile at 
the empty threats of Mr. Gibson Bowles and Mr. Banbury. There 
is a surer method of silencing discontent—impartial inquiry. 


ON THE DETERMINATION OF THE 
IRREGULARITY FACTOR OF ENGINES. 


By Dr. RUDOLF FRANKE. 


A Paper read before the Verband Deutscher Elektrotechnicker 
at Dresden. 


Translated from the Elektrotechnische Zeitschrift, October 24th, 1901. 


(Concluded from page 961.) 


In the Electrotechnical Institute of the Stuttgart Tech. High 
School this method is used for determining the irregularity factors 
of galvanometers by recording and fixing the swings of tbe needle 
photographically on a length of sensitised paper drawn past. As, 
however, every galvanometer possesses a natural time of swing, the 
curve obtained is never free from error, as it represents the result 
of acombined motion. If one attempts to avoid the effects of the 
natural period of the galvanometer either by using the so-called 
oscillograph (galvanometer with a very short periodic time), or by 
replacing the galvanometer needle by the massless stream of 
cathode rays from a Braun tube, one at once finds, unfortunately, 
that the sensitiveness of such arrangements is far too smali for the 
purpose. One method still remained untried, viz., replacing the 
galvanometer by an alternate current instrument. 

One can, in fact, consider au irregular continuous current as made 
up of a perfectly uniform continuous current and a superposed 
alternating current. If, therefore, the continuous voltage is com- 
pensated by a back voltage as in fig. 8, the alternating current can 
be measured by a suitable instrument, and the. irregularity factor 
obtained directly. In this connection it is, however, necessary to 
remember the following: Even with perfectly uniform rotation 
every continuous current dynamo gives a non-uniform voltage, 
partly due to the short-circuiting of the sections in turn under the 
brushes, and partly due to irregularities in the spacing of the wires 


and in the strengths of the magnetic fields. The alternate current 
instrument is affected by these irregularities, which are, however, 
essential to the construction of continuous current machines. One 
could, of course, avoid this difficulty by retesting the dynamo when 
running at a uniform speed, or by using a unipolar machine without 
commutator. But then, again, alternate current instruments fail 
altogether through want of sensitiveness. We must, therefore, fall 
back upon continuous current instruments, and overcome the trouble- 
some effects of their natural period by other means 

I suggested a method at the 1899 meeting of the Verband 
Deutscher Elektroteckniker which admits of a high degree of 
accuracy, and avoids the errors due to natural period. It is based 
on the principle of the Joubert contact method of determining the 
instantaneous voltages. The actual arrangement is shown in fig. 9, 


which only differs from fig. 8 in having the interrupter J coupled in 
the circuit. This is coupled directly to the engine under test, anc 
it serves to close the circuit through the galvanometer fcr an instant 
in each revolution at a definite position of the crauk. 

This produces a throw on the galvanometer which is proportional 


‘to the voltage existing at that instant, and, therefore, also to the 


angular velocity. 

If the brushes are set in another position the momentary coutact 
occurs at another instant, and therefore at ancther angular velocity. 
One can, therefore, determine the instantaneous speed at as many 
consecutive points as are cousidered necessary. It would be pos- 
sib’e to carry out this compensation method test with much greater 
accuracy if the variable time of revolution did not again interfere 
disastrously. This causes the instantaneous speed to be different 
in every revolution, so that instead of a steady E.M.F., aconstantly 
varying one is obtained 

The arrangement shown in fig. 10 was hit upon in order to over- 
come this difficulty. It enables the variable time of revolution to 


Fia. 10. 


be taken into account, and its effect to be determined at every 
instant. For this purpose, the terminals of dynamo a are closed 
by two high resistances, w; and we, coupled in parallel, thus form- 
ing two circuits. By means of the voltage drop in wi, the counter 
E.M.F., £), is compensated for the moment at which the circuit is 
closed through the galvanometer, G, by means of the interrupter, J. 
This, therefore, measures instantaneous speeds. By means of the 
voltage drop in w», the counter E.M.F., £2, is compensated by tbe 
help of the galvanometer, Ga, which should not have too short a 
time of swing nor too little damping. Galvanometer G, is, there- 
fore, only actuated by changes in the number of revolutions, or, 
more exactly, in the time of revolution. 

If, now, all observations in circuit (I) are made only when gal- 
vanometer, Ge, in circuit (II) indicates zero deflection, these obser- 
vations will all be reduced to a common time of revolution. For 
this purpose to observers are necessary, and it is also, of course, 
necessary to eliminate those irregularities in voltage due to the 
construction of the dynamo by means of a separate experiment. 
This method is perhaps the only satisfactory and accurate one for 
the measurement of such small irregularity factors as 5} 5- 

Fig. 11 represents a velocity curve taken in this way. It refers 
to an artificial irregularity of about +45, produced by attaching 4 
weight to one side of the pulley of an electric motor coupled to the 
dynamo. The positions of the weight are stated on the curve. a 

One can plainly notice a want of symmetry at “ Weight above, 
which showed itself by a knock at the bearing in the direction of 
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the axis once in every revolution. The highest velocity does not 
occur at the moment when the weight is lowest, but a little later, a 
peculiarity due to the motor having back E.M.F. and self-induction. 
The curve is the result of four sets of tests involving much 
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Fig. 11. 


trouble and occupying almost a week. It will therefore be readily 
seen that this method also is unfitted for practical use, because of 
the ‘very great amount of patience required on the part of the 
experimenters, 

The methods of the third class have, therefore, also failed to 
satisfy the requirements. I may, therefore, on the strength of my 
experience up to the present, state it as a fact that it is impossible 
with our present technical resources to measure smaller irregularity 
factors than 

Even though the investigations in this direction, for the purpose 
of discovering a practical method of measuring irregularity, have 
failed, I shall still feel satisfied if they at least have the effect of 
discouraging otheis from any troublesome, costly, and at the same 
time, fruitless experiments. 

It follows that the electrical engineer and the engiue builder 
will not be able to bury the hatchet yet, as the problem of 
the determination of the irregularity factor remains unsolved. 

We may, however, perhaps be able to settle this dispute in 
another way. 

If we put the question to ourselves: What does the irregularity 
factor mean to the electrical engineer? We shall receive a reply 
indicating two distinct reasons in favour of a definite minimum 
irregularity. Firstly, in order to avoid fluctuations or pulsations in 
the light in a lighting installation; and secondly, in order to make 
satisfactory parallel running possible with alternators. With regard 
to the first reason, I would refer to a communication by Prof. 
Friese* to the general meeting of the Verein Deutscher Ingenieure. 
In this it is shown that light pulsations vary with the sixth power 
of the potential difference, and that therefore the irregularity factor 
might, under certain circumstances, become very noticeable. Friese 
has remarked that the sensitiveness of persons to fluctuations of 
light increases with their intelligence, and to this I would add— 
also with their technical skill, as well as nervousness, which, unfor- 
tunately, is intimately connected with intelligence. From his 
observations, Friese came to the conclusion that irregularity factors 
vf 5$9 Were very good, whilst those of ;4; were quite unbearable. 
We have, however, numerous cases of gas engine-driven light 
installations, in which irregularity factors of to kave been 
found quite suitable, and in no way objectionable. Under these 
circumstances it would usually be unnecessary to go lower than 5}, 
and one may consider this as the outside limit for lighting installa- 
tions, whilst ;3, would, in most cases, be sufficient. 

The irregularity factor appears to be of far greater importance in 
connection with the parallel coupling of alternators, in which the 
setting up of surgings between the machines can generally be 
traced back directly to the irregularity factor. I would refer here 
to the older contributions to this subject of Boucherot,} Blondel,? 
and Hutin and Leblanc,§ and the newer work of Messrs. Kapp, | 
Benischke,{] and Gorges ** 

When alternators are coupled together we have to distinguish 
between the two following cases :— 

A machine with an irregular rotation working in parallel with a 
machine without any irregularity, or with a supply system having a 
constant pressure, or 

Two machines with irregular rotations working in parallel. 

In both cases surging, 7.¢c., the appearance of periodically rising 
and falling equalising currents between the machines, is found, and 
under certain circumstances these may cause the complete falling 
out of step of the machines. 

The irregular rotation of the engine causes the alternator to swing 
to and fro about the average condition of motion with a periodicity 
equal to that of the irregularity. In this way phase differences in 
the voltage curves of the machines occur, and may be considered as 
the cause of the equalising currents. We have next to deal with 
interferences called forth by enforced fluctuations. 

If, over and above this, one of the machines possesses the power, 
when disturbed from its normal conditions of motion, of re-adjusting 
itself or even overstepping the mark in the opposite direction, i.c., if 
one of the machines has a natural swing of its own, it is possible for 


* Zeitsch. d. Ver. Deutsch. Ing., 1899, No. 39. 
La Lumiere Electrique, Vol. 45. 


Vols. 45 and 46. 

| Elektrotechnische Zeitschrift, 1899, Part 7. 
1899, Part 50. 
= 1900, Part 10. 


this latter to become increased through the enforced fluctuation due 
to the engine irregularity. We are then dealing with a resonance 
effect. This is usually the most dangerous condition. 

The possibility of a natural swing in an alternator is due to the 
presence of inertia and the dragging forces acting on the rotating 
parts. The former depends on the construction of the machine, the 
dragging forces are determined by the alternating action between 
field magnet and armature, and therefore depend on the excitation 
and the load. 

The predetermication of the natural period of the machine has 
been already repeatedly attempted (see the above-mentioned 
articles), and Prof. Gorges, in particular, has published a quite prac- 
tical method. Unfortunately, in none of these articles is any 
notice taken of the reciprocating parts of the engine, which are, 
however, connected with the rest of the moving parts, and there- 
fore take part in the periodic fluctuations. As, on this account, the 
moment of inertia of the machine as well as the effect of the elastic 
steam or gas contained in the cylinders of the engine cannot be 
calculated, I agree with the view taken up by Dr, Benischke to the 
effect that the predetermination of the natural period of an alter- 
nator is an impossibility. 

Now, resonance effects are not so much dependent on the amount 
of the irregularity as on the agreement of the periodicity of the 
irregularity with the natural period of the machine; for experience 
has shown that parallel running can be carried on with machines 
having small as well as with those having large irregularity 
factors. 

An increase in the amount of inertia should only be used asa 
safeguard against resonance when the natural period is advan- 
tageously altered by this means. Very frequently the opposite is 
the case, a reduction of the moment of inertia alone giving the 
desired result, unless one is prepared to introduce other means, 
such as choking coils, Le Blanc damping circuits, &c. 

Experience has further shown that it is unusually difficult to con- 
nect alternators direct coupled to gas engines in parallel, and the 
cause given for this is the great irregularity factor of the gas engine. 
We must consider, however, that in a gas engine the number of 
revolutions or, more correctly, the time of revolution is continually 
varying—as more particularly pointed out in the first part of this 
paper—due to the occurrence consecutively of explosions of unequal 
force and the consequent unequal development of energy. 

On this account, with machines coupled in parallel, sometimes 
one and sometimes the other must get ahead, and it is clear that 
here an interference action exists which is only remotely due to the 
irregularity factor. 

For all interference actions the effect of the irregularity factor is 
altogether overrated, as will be seen from the following considera- 
tions :— 

The equalising currents passing between two machines in conse- 
quence of irregularity tend to accelerate the lagging machine and to 
retard the leading one. 

If now, on the one hand, we fit the machine with heavy fly- 
wheels in order to reduce the irregularity factor to a minimum, we, 
on the other hand, immediately hinder it from following the 
promptings of the equalising currents and so righting itself, for it 
is impossible to suddenly accelerate or retard such large masses. 

We see, therefore, that the introduction of heavy flying masses 
may have a distinctly harmful effect on the running of alternators 
in parallel. This also applies to the case in which load changes 
occur on one machine, and cannot be immediately equalised by the 
other machine, because of its too great moment of inertia. It must 
further be remembered that the quickness of response to the govern- 
ing arrangements becomes less the greater the fly-wheelaction of the 
machine is made, #.¢., governing becomes more difficult, and even 
impossible. 

We may recognise from these cases that it is probably possible, 
even with alternators in parallel, to get on with comparatively large 
irregularity factors such as ;3,;, or at the outside ;};. Experi- 
ence is, of course, here again the best teacher. 

All electrical engineers would, in my opinion, be greatly indebted 
to electrical firms which would publish their experience in this 
direction, more especially with regard to installations in which 
difficulty is or has been experienced in the paralleling of alter- 
nators, for it is only from such and not from successfully-working 
installations that we can learn what we require. 

In conclusion, I would summarise my views as follows :— 

1. Every engine possessing an irregularity is also subject to a vary- 
ing time of revolution, which often fluctuates more than the irregu- 
larity itself. 

2. It is practically impossible to determine irregularity factors 
smaller than 

3. It is unnecessary for electrical engineers to demand smaller 
irregularity factors than ,}, as experience has shown that we can 
get on with greater irregularities. The advantage resuiting from 
this would be: cheaper machines, and governing more to the 

purpose. 

I shall be greatly pleased if I have been able to help inany way 
towards the clearing up of this important question. 


TRADE NAMES. 


A NUMBER of recent cases have illustrated the fact that the seleo- 
tion of a suitable, and, at the same time, a legitimate name for a 
concern is a matter of no small difficulty. The manufacturer has 
not only to select a title which shall adequately describe the nature 
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of his business, but he has to take care that in doing so he does not 
assume a name to which some trade rival has obtained a right by pre- 
scription or otherwise. 

The difficulty of this question is to some extent less in the case of 
a limited company selecting a name than it is when a private firm 
is about to adopt a title. The reason for this is that a company is 
expressly prohibited by the Companies Act, 1862, from assuming 
any title which is the same as, or only colourably different from that 
which has been assumed by any other company. Further, the 
question of fraud hardly enters into the discussion. But in the cases 
between rival traders having the same or somewhat similar appella- 
tions, it often becomes material to consider the motive which 
actuated any: person in adopting a particular name. Thus, if a 
man sets up in business under his own name, or takes in a partner 
whose name coupled with his own causes the title to resemble that 
of a rival firm, and he does all this with the fraudulent intention of 
injuring the rival, the Court will restrain him by injunction. 

Thus in one case a man named Martin went into partnership with 
aman named Day with a view to carrying on a blacking business 
in competition with the well-known firm of Day & Martin. The 
Court granted an injunction to restrain him from so doing, although 
it was clear that part of the title was his own name. Fraud, of 
course, was the essence of the case. Certain recent cases to 
which we shall now refer, go to show that the Court will not pro- 
tect a company in the use of a name which embodies some word of 
general application, and which is of common use in relation to a 
particular industry. In the case of Aerators, Limited, v. Tollit, 
which was heard by Mr. Justice Farwell on May 29th, the plaintiffs 
were a company established for the purpose of making ‘‘ sparklets,” 
and the defendants were the signatories to the memorandum and 
articles of association of a proposed new company, to be known as 
the Automatic Aerator Patents, Limited. The plaintiff company, 
on hearing of the proposed registration of the new company, 
decided themselves to register a new company under an identical 
title, as they objected to its use by the defendants, but were too 
late in their application ; and they then decided to move for an 
injunction to restrain the defendants from registerirg a company 
under that title, or with any other name so nearly resembling that of 
the plaintiff company as to be calculated to deceive. The plaintiff 
company rested their case on the fact that they had carried on busi- 
ness for some time and had spent large sums in advertising the 
company in England and the Colonies, and that the word 
“ Aerators ” was generally known as a company that possessed the 
principle of instantaneous automatic aeration, and that the adoption 
of that name by the defendants would be calculated to lead the public 
to believe that it was the business of the plaintiffs. The defendants 
contended that the system of aeration they proposed to adopt was 
entirely different, and therefore was not calculated to deceive. It 
was held that the rights conferred by Sec. 20 of the Companies’ 
Act, 1862, were not greater than those of individuals in respect of 
names not identical but similar, and that “ calculated to deceive” 
was a question of fact in each case; and that it was not competent 
to a company by registering a single word to remove it from the 
language so far as regarded its use in subsequent companies. There 
was here no evidence of any probability of deception; the action 
was therefore an attempt to monopolise for the purpos-s of nomen- 
clature a word in ordinary use in the English language. It failed, 
and was dismissed with costs. 

The case of the American Shoe Company, Limited, v. the British 
and American Shoe Company, Limited, which was heard on May 
14th, illustrates the principle that the Court will restrain the 
wrongful use of a name. There the plaintiffs were a limited 
company carrying on a large business as manufacturers of, and dealers 
in, boots and shoes. The defendants commenced business in Putney 
under the style of the “London American Shoe Company ”—a title 
which they subsequently altered to that in respect of which they 
were sued. The case for the defendants was put forward as that of 
three young women who had lost their mother, and who had been 
compelled to earn their own living, oppressed by a large company 
who were trying to establish a monopoly in the use of certain 
common English words. This view of the facts did not commend 
itself to Mr. Justice Swinfen Eady, who said: ‘“‘ Having examined 
the evidence, I come to the conclusion that the defendants did not 
act innocently either in originally choosing the name, the London 
American Shoe Company, or, when asked to alter it, in substituting 
the British and American Shoe Company, and that they did not 
entirely cease to use the former name, which they had promised to 
do. . . . . Ialso overrule an objection that the plaintiffs were 
seeking a monopoly of descriptive words. .. . . The jurisdiction 
is founded upon the power of the Court to restrain fraud. A man 
can be restrained even from using his own name fraudulently.” He 
therefore granted an injunction to restrain the defendants from 
using either the name, London American Shoe Company, or British 
and American Shoe Company. 


THE PROGRESS OF ELECTRIC SPACE 
TELEGRAPHY.* 


By G@. MARCONI. 


WIRELESS telegraphy, or telegraphy through space without con- 
necting wires, is a subject which at present is probably attracting 
more world-wide attention than any other practical development of 
modern electrical engineering. 


* Discourse delivered at the Royal Institution, London, “om 
Friday, June 13th, for a copy of which we are indebted to Marconi’s 
Wireless Telegraph Company, Limited. 


That it should be possible to actuate an instrument from a dis- 
tance of hundreds or thousands of miles and oblige it at will to 
reproduce audible or visible signals through the effects of electrical 
oscillations transmitted to it without the aid of any continuous 
artificial conductor, strikes the minds of most people as being an 
achievement both wonderful and mysterious. 

If we examine the subject closely, we may, however, come to the 
conclusion that, although telegraphy through space is certainly 
wonderful, as are likewise all natural and physical phenomena, yet 
it is certainly in no way more wonderful than the transmission of 
telegrams along an ordinary telegraph wire. The light and heat 
waves of the sun and stars travel to us through millions of miles of 
space, and sound also reaches our ears without requiring any arti- 
ficial conductor. Is it not, therefore, wonderful that man should 
have devised means by which he is enabled to confine electricity 
conveying messages or power to a wire and cause the effect, which 
we call an electric current, to follow all the turns and convolutions 
which may exist in the wire ? 

We find that the first systems of telegraphy used by mankind 
were truly wireless., A bonfire built on a hill by a band of aboriginal 
Indians conveyed a signal wirelessly by etheric waves—in this case 
light waves—to Indians on another hill, perhaps miles distant. 
Even to-day there are innumerable systems of what may truly be 
called wireless telegraphy in practical use. A red light at a rail- 
way crossing conveys a signal by waves through the ether to the 
eye of the engine driver. The red light is the transmitter, the eye 
the receiver. 

The method of space telegraphy, of which I intend speaking to- 
night, is founded on a comparatively new way of controlling and 
detecting certain kinds of etheric waves, much slower in rate of 
vibration than light waves, called Hertzian waves, after the scientist 
who first demonstrated their existence. 

The mathematical and experimental proof by Clerk Maxwell and 
Heinrich Hertz of the identity of light and electricity, and the 
knowledge of how to produce and detect certain previously 
unknown ether waves, made possible this new method of communi- 
cation. 

I think I am right in saying that the importance of the dis- 
coveries of Maxwell and Hertz was realised by very few, and even 
perhaps so recently as a year ago, a great number of scientific men 
would have hardly foreseen the advances which have been made in 
so brief a time in the art of space telegraphy. 

The time allowed for this discourse does not permit me to 
describe all the various steps which have made possible the results 
recently obtained, nor to describe the work of the numerous 
workers who have contributed to the advance of the subject, but 
I hope it may be of interest if I describe the various problems 
which have lately been solved, and the very interesting develop- 
ments which have taken place in my own work during the last few 
months. 

I shall first briefly describe my system as used in my early 
experiments six years ago, and afterwards endeavour to explain the 
various improvements and modifications which have since been 
introduced into it. 

The transmitter consists of a modified form of Hertzian oscillator, 
the main feature of which is in having one sphere of the spark dis- 
charger earthed, and the other connected to an elevated capacity 
area or to a comparatively vertical wire. The two spheres are also 
connected to the ends of the secondary winding of an induction 
coil or transformer. When the key is pressed the current of the 
battery is allowed to actuate the spark coil, which charges the 
spheres and the vertical wire, which, when discharging, causes a 
rapid succession of sparks to pass across the spark gap. 

The sudden release caused by the spark discharge of the electrical 
strain or displacement created along certain lines of electric force 
through space by the charged wire causes some of the electrical 
energy to be thrown offin the form of a displacement wave in the 
ether, and as a consequence the vertical wire becomes a radiator of 
electric waves. 

In this connection it is interesting to remember that Lord Keivin 
showed mathematically more than 40 years ago the precise con- 
ditions under which such a discharge as we are considering would 
be oscillatory. 

It is easy to understand how by pressing the key for longer or 
shorter intervals it is possible to emit a long or short succession of 
impulses or waves which, when they influence a suitable receiver, 
reproduce on it along or short effect according to their duration, 
in this way reproducing the Morse or other signals transmitted 
from the sending station. 

The receiver consists of a coherer (on the nature of which I hope 
to make a few further remarks later) placed in a circuit containing 
a local cell and a sensitive telegraph relay actuating another 
circuit which works a trembler or decoherer and a recording instru- 
ment. In its normal condition the resistance of the coherer is 
infinite, or at least very great, and the current of the battery cannot 
pass through it to actuate the instruments, but when influenced by 
electric waves the coherer becomes a comparatively good conductor, 
its resistance falling to between 100 and 500 ohms. This allows 
the current from the local cell to actuate the relay, which in turn 
causes another stronger current to work the recording instrument 
and also the tapper or decoherer, which is so arranged as to tap or 
shake the coherer, and in this way restore its sensitiveness. The 
practical result is that the circuit of the recording instrument is 
closed for a time equal to that during which the key is pressed at 
the transmitting station, and in this way it is possible to obtain a 
graphic, acoustic, or optical reproduction of the movements of the 
key at the sending station. One end of the tube or coherer is con- 
nected to earth, and the other to an insulated conductor preferably 
terminating in a capacity area, similar in every respect to the one 
employed at the transmitting station. 
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I noticed that by employing similar vertical rods at both stations 
it was possible to detect the effects of electric waves, and in that 
way convey the intelligible alphabetical signals over distances far 
greater than had previously been believed possible, and by means 
of similar arrangements distances of transmission up to about 100 
miles were obtained. 

It was soon, however, realised that so long as it was possible to 
work only two installations within what I may call their sphere of 
influence, a very important limit to the practical utilisation of the 
system was imposed. 

Without some practical method of tuning the stations it would 
have been impossible to work a number in the vicinity of each 
other at the same time without interference caused by the mixing 
of messages. 

The new method of connection which I adopted in 1898, 1.¢., 
connecting the receiving vertical wire or aerial directly to earth 
instead of to the coherer, and the introduction of a proper form 
of oscillation transformer in conjunction with a condenser, so a3 
to form a resonator tuned to respond best to waves given out by a 
given length of aerial wire, were important steps in the right 
direction. I referred at length to this improvement in the dis- 
— which I had the honour to deliver at this table on February 
2nd, 1900. 

I had, however, realised at the time that one great difficulty in 
the way of achieving the desired effects was caised by the action of 
the transmitting wire. A straight rod in which electrical oscilla- 
tions are set up forms, as is well known, a very good radiator of 
electrical waves. 

In all what we call good radiators electrical oscillations set up by 
the ordinary spark discharge method cease or are damped out very 
rapidly, not necessarily by resistance, but by electrical radiation 
removing the energy in the form of electric waves. 

It is a well-known fact that when one of two tuning forks having 
the same period of vibration is set in motion, waves will form in 
the air, and the other tuning fork, if in suitable proximity, will 
immediately begin to vibrate in unison with the first. In the same 
way, @ violin player sounding a note on his instrument will find a 
response from a certain wire in a piano near by, that particular 
wire out of all the wires of the piano happening to be the only one 
which has a period of vibration identical with that of the musical 
note sounded by the violinist. Tuning forks and violins, of course, 
have to do with air waves, and wireless telegraphy with ether 
waves, but the action in both cases is similar. 

It is very important to take into consideration the one essential 
condition which must be obtained in order that a well-marked 
tuning, or electrical resonance, may take place. Electrical 
resonance, like mechanical resonance, essentially depends upon the 
accumulated effect of a large number of small impulses properly 
timed. Tuning can only be obtained if a sufficient number of these 
timed electrical impulses reach the receiver. As Prof. Fleming so 
graphically puts it in one of his lectures on electrical oscilla- 
tions, to “set a pendulum in vibration by puffs of air, we must 
not only time the puffs properly, but keep on puffing for a consider- 
able period.” 

It is, therefore, clear that a dead-beat radiator—i.c., one that 
does not give a train or succession of electrical oscillations—is not 
suitable for tuned or syntonic space telegraphy. 

AsTI pointed out before, a transmitter consisting of a vertical wire 
discharging through a spark gap is not a persistent oscillator. Its 
electrival capacity is comparatively so small, and its capability of 
radiating waves so great, that the oscillations which take place in 
it must be considerably damped. In this case receivers or resonators 
of a considerably different period or pitch will respond and be 
affected by it. 

Early in 1900 I obtained very good results with another arrange- 
ment, in which the radiating and resonating conductors each take 
the form of two concentric cylinders, the internal cylinder being 
earthed. By using zinc cylinders only 7 metres high and 15 metres 
in diameter, good signals could easily be obtained between St. 
Catherine’s Point, Isle of Wight, and Poole, over a distance of 
30 miles, these signals not being. interfered with or read by other 
wireless telegraph installations worked by my assistants or by the 
Admiralty in the immediate vicinity. 

The capacity of the transmitter due to the internal conductor is 
so large that the energy set in motion by the spark discharge 
cannot all radiate in one or two oscillations, but forms a train of 
slowly damped oscillations, which is just what is required. 

A simple vertical wire may be compared with an empty teapot, 
which, after being heated, would cool very rapidly, and the con- 
centric cylinder system with the same teapot filled with hot water 
which would take a very much longer time to cool. 

In the receiver the closely adjacent cylinders, which give it large 
electrical capacity, cause it to be a resonator possessing a very 
decided period of its own, and it becomes no longer apt to respond 
to frequencies which differ from its own particular period of elec- 
trical oscillation, nor to be interfered with by stray ether waves 
which are sometimes caused by atmospheric disturbances, and which 
occasionally prove troublesome during the summer. 


(To be continued.) 


Coventry.—A L.G.B. inquiry was held last week into an 
application of the City Council to borrow a further sum of £20,480 
for the electric light undertaking, and £2,000 for the purchase of 
slectric motors to be hired out to manufacturexs 


THE ADVANTAGES OF CONDENSING. 


Ir is one of the more recent dogmas that there is but little if any 
advantage in using condensing engines when high boiler pressure 
is available. This fallacy has obtained quite a considerable sway of 
late years, especially in regard to electrical working. When boiler 
pressures were only 20 to 30 lbs. it is evident that even without 
any expansion whatever, an additional 15 lbs. due to condensing 
was a very substantial addition to the mean pressure available from 
an initial pressure in the boiler for the above small amounts. 
With boiler pressures of 150 lbs., a superficial thinker may, perhaps 
look upon an extra 15 lbs. as too trivial to take into account. 
Let the actual facts of practice be considered, however. A modern 
engine too frequently has the fault that it does not get anything 
like full boiler pressure upon the piston unless at full load. 

An ordinary compound engine at 75 per cent. of its normal load 
will show a mean pressure referred to the L.P. cylinder of perhaps 
30 lbs. If the engine is of small size, it will be running on an 
average load of not more than half the normal rating, with a 
mean cylinder pressure of about 20 lbs. Under circum- 
stances of this kind the power given by condensing working is 
relatively very large, and it cannot be urged with any show of 
reason that a traction load can be run economically by a high 
pressure engine, 7.¢, non-condensing. The error has arisen, in all 
probability, as the outcome of earlier days of electrical working, 
when lighting only was undertaken. The maximum peak of a 
lighting load is of very: short duration, and it can be got over 
by running a cheap and uneconomical engine for a very small part 
of the time. In such a case a certain amount of reason can be 
advanced against the use of expensive plant to get over a peak of 
short duration. But a traction load bears no resemblance 
whatever toa lighting load. Its peaks occur every few minutes 
or every few seconds. It is impossible to put on and take off an 
engine to suit the momentary fluctuations. The same engine must 
run, at one moment carrying a load of 150 per cent. of normal, 
the next carrying but 30 per cent. of normal. 

Without a battery to equalise the load on the engine, it is simply 
out of the question to expect economy from an engine so loaded, 
but there is no reason whatever for employing a larger non-con- 
densing engine, when one of two-thirds the size, or even less, will 
turn the same load when condensing. 

The economical load of a factory engine asks for 40 or 45 lbs. 
mean cylinder pressure. When only 25 or 30 lbs. can be secured 
it is impossible to have economy, not only because the engine fric- 
tional loss is great in proportion to the useful load, but because all 
other losses are increased, notably, those due to cylinder con- 
densation. 

The effect of a battery and reversible booster is to enable an 
engine to run at a higher mean cylinder pressure, for the necessity 
is abolished of coping with maximum load peaks by the unaided 
engine. Without a battery the one engine has to be aided by a second 
engine. The economy of a battery comes in the abolition of the 
second engine with its duplication of losses. There is no economy 
to compare with condensing when applied to a traction plant, unless 
it be the battery which equalises the engine load. Unfortunately, 
it is only too common to find the benefits of condensation thrown 
away to a very considerable extent. 

A temperature of even 126° only represents about 2 lbs. abso- 
lute pressure. A temperature of 100° represents about 1 lb. pres- 
sure. Yet how often do we see a condenser discharging at 100° and 
showing 13°7 vacuum, or 274 in.? There is no reason but one why 
the vacuum does not agree with the temperature. That one reason 
in a well proportioned plant is air. Where water is used over and 
over again for feed and for injection there is very little dissolved 
air remaining init Evidently, then, the air pumped out by the 
air pump does not enter with the feed or the injection. In a sur- 
face condenser there is no injection water, and the feed goes round 
and round purged of the last atom of air. Where, then, does the 
air come from that is constantly discharged from the air 
pump? Leakage alone accounts for it. Leakage occurs at 
glands and at joints. The glands which leak are those of the 
L.P. piston and valve rods. Modern high steam pressure, with its 
high temperatures and superheat, calle for special packings, but it is 
often overlooked that the high temperature does not obtain as 
regards the L.P. rods, and these may still be packed with soft pack- 
ings with advantage. 

Air will leak in at pipe joints, through many unconsidered 
porosities and at badly ground valves and cocks. Another flagrant 
offender is the atmospheric exhaust valve. When shut this valve 
presents a large periphery for leakage; provision ought to be 
made to keep a water seal over this, and there ought to be a glass 
water gauge to show the presence of the water seal and indicate its 
too rapid disappearance. This water seal ought to be filled with 
the feed make up. A slight leak will do no harm, but it should 
not exceed the amount necessary to keep up the feed. Attention 
to air leakages will always pay. When the stop valve of an engine 
is shut and the engine stopped and waste cocks closed the vacuum 
should read 12 lbs. after an hour’s stoppage. This has been done, 
and may be done again. It is a possibility that should be aimed 
at. Ifsecured it would enable the air pump to be reduced in speed 
down to very little more than nécessary to remove the water. 

This is at once both the fault and the virtue of the independent 
condensing plant. It can be run at the speed necessary. Unfor- 
tunately the power to run the air pump fast helps to cover the 
faults of air leakage. An air pump that runs with the engine, 
stroke per stroke, and that has once been sufficient, will show, when 
it fails to give a proper vacuum, that there must be some air 
leak or other fault at work. Buta pump that can be run quickly 
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enough to maintain a good vacuum in spite of leaks is a consumer 
of unnecessary steam, and does not demand the attention that a 
failing vacuum asks from an engineer who appreciates vacuum and 
is dissatisfied when he does not get 27 in. iin 


THE ARBITRATION BETWEEN THE 

METROPOLITAN ELECTRIC SUPPLY COM- 

PANY AND THE MARYLEBONE 
BOROUGH COUNCIL. 


FurtHer sittings of the tribunal appointed to arbitrate in the 
question of the sale of the above company have b2en held at the 
Surveyor’s Institute, Westminster. 

Mr. Fletcher Moulton, K C., who represents the Marylebone 
Borough Council, contended that the most important point of their 
case was to see what the burdens of the undertaking were. They 
were to buy it with all its burdens. The company could not say: 
“We have a right to charge you according to the profits made,” if 
they saw that those profits were made by disregarding their con- 
tractural obligations, and where there was a contract with nothing 
but a variation in price, prima facie everybody was entitled to that, 
and surely they were entitled to see it. 

Mr. Russell, K.C., the Umpire, said that all they had to do was 
to arrive at the right sum to be paid by the Borough Council for the 
purchase of the undertaking. 

Mr. Moulton replied that that was so, but the company was 
putting forward evidence of actual price on which to base their 
estimate of profit, and if the price charged was not the price 
authorised to be charged, he claimed that he was entitled to attack 
their tables on that ground. 

The Umpire said that he and his colleagues were of opinion that 
Mr. Moulton had not made out any case for going into circumstances 
in areas other than Marylebone of the charges below the ordinary 
charge of 6d. per Board of Trade unit. He did not in the least 
intend to exclude any observations which might arise when they 
had got before them the figure which had been promised of what 
was the actual price in other areas, or any observations that counsel 
might make as to the contrast between the average price of other 
areas and the average price in Marylebone—it was only in regard to 
the circumstances of individual cases that they expressed the opinion 
that he was not entitled to go into that. 

Mr. Cripps, K.C., said that up to the present nothing had been 
shown in the case, and no argument had been addressed by Mr. 
Moulton, which entitled him to ]ook to the form of special contracts 
outside the Marylebone area. On behalf of the Metropolitan Com- 
pany, he was there to say that if at any time any further investiga- 
tion, outside Marylebone, of the charges would assist the inquiry, 
they put themselves in the hands of the Court, and would give every 
possible acsistance on every possible point, but it was ridiculous to 
suggest that there was any hard and fast ruling on the subject. He 
objected to a sort of fishing inquiry to go into special contracts with 
particular customers, all of whom would much object to its being 
gone into. 

Mr. Moulton said that all he at present asked for was to see the 
contracts. They discovered a large number of cases of supply at 
lower prices than the supply in corresponding circumstances in 
Marylebone, as far as they could tell. All he asked for now 
was to see the contracts under which these low prices were 
charged in mid-London, as compared with Marylebone. 

Eventually it was agreed that the accountants of the company and 
of the Borough Council should meet to inspect the contracts, on the 
understanding that the inspection should be private, and that they 
should tabulate the results in such a form as they thought most 
convenient. 

The cross-examination of Mr. Conacher was then continued. On 
the question of capital, Witness said he did not think there would 
be any difficulty in inducing people to come in with capital sufficient 
to keep up the business. Their estimate for capital, and the price 
for raising it, depended to some extent upon their keeping up the 
price at which they sold their electricity. The average price of 
supply last year in mid-London was 4'40d. and in St. Martin’s 
445d. prepared in the same way as the average of 5:24d. for 
Marylebone. 

Mr. Moulton: Therefore you think practically you will be 
allowed to maintain until 1903 the price to which you have already 
got in mid-London to-day ?—Yes, having regard to the circumstances 
of Marylebone. 

I do not know what you mean by the circumstances of Maryle- 
bone—do you call Marylebone a good area or not ?—Yes, very good. 
It is a different kind from mid-London, and I cannot express that 
better in a general way than by pointing out that, taking the 
number of units sold per consumer and starting with Marylebone 
as a basis, we sell 30 per cent. more per consumer in mid-London 
and 50 per cent. more per consumer in St. Martin’s. 

That does not make it the least bit more profitable—it is only a 
question of where you have fewer consumers ?—No ; it indicates that 
there are more business consumers. There are very large consumers 
in theatres and music halls; there are large consumers in business 
who use their lamps during the day in basements and in the hours 
of night when the ordinary load goes off. There is, for instance, 
the Law Courts; a very large consumer, and the effect of sucha 
consumer upon the average is seen at once when one contrasts what 
we sell for such Courts as exist in Marylebone at the rate of 4d. 


with what we sell for the Royal Courts of Justice also at the rate of 
4d., and there is a large proportion of consumers of this class of 
greater magnitude, and the average is very much diminished. Con- 
tinuing, the witness said that on the point of competition affecting 
their profits, should they bear in mind that in Marylebone there was 
no competition and could not be competition for some years to 
come, and if anybody were to come in he doubted if, in an area like 
Marylebone, they could live on the capital that they would have to 
ut in. 
’ Mr. Moulton: May I put it that in electric lighting there is no 
goodwill; the power of switching over is perfec!ly simple, and if 
there are two series of mains laid, the two companies are obliged to 
charge equal prices ?—If there is a goodwill in ash>p which may 
be opposed by a shop next door, there is more in electric light 
supply. 

I mean a new company coming in and putting its mains ina 
street, isin as good a position as the old ?—If the company i3 in a 
position to take customers. 

And the two companies must have the same rates ?—Very likely, 
but not necessarily. 

If there is any difference, the one which is the lowest would have 
it ?—In ordinary circumstances that would be so. 

Take the case of a new company coming in; it wuld have the 
advantage of quite new plant ?—-Most of our plant is new. Witness, 
continuing, said they had estimated their net profit for 1904 on a 
34 per cent. table, bui in doiag so they did not admit the possi- 
bility of competition. He wished to be perfectly frank and say that 
in estimating the security of their profits, they did so on the 
assumption that they possessed a monopoly. The total capital now 
invested in the company was £500,000. They were claiming 
£2,771,938 after the severance. 

Mr. Moulton: Not bad business for a £500,000 investment. 

Mr. Conacher: But you must remember at what an early stage in 
this new enterprise the purchase has been forced upon us. 

Mr. Moulton: But it 1s nota bad present value ?—All the capital 
might have been lost; it was exceedingly doubtful if the enterprise 
would succeed, and as a matter of fact the shareholders had no 
return for some years ; their shares were below par. We have built 
up the business. The shares, continued witness, were now £17 in 


the msrket. Tiey were £10 shares, and had been as bigh as £22, | 


They went down very much when the Vestry’s Bill was before 
Parliament, and they began to go up when the agreement was made 
to sell. They were altering their system at Willesden, and intended 
to generate direct at 10,000 volts instead of generating at 500 and 
raising the voltage before transmission to 10,000 

Mr. James Swinburne, examined by Mr. Cripps, said he was a 
consulting engineer, and for 10 years had done nothing but elec- 
trical work. He had made himself acquainted with the special 
conditions in Marylebone, as well as bringing to bear his general 
experience, and his view was that the company had hardly begun. 
It was quite a small thing to what it would be if left to develop. 
As regarded the probable future of the company in connection with 
lighting, he thought it would go on taking consumers for the next 
30 years at a rate that would amount to 70 per cent. of tre possible 
consumers at the end of that time. If those consumers took the 
same amount each as they did at the present time on the average, 
that would bring the lighting up to 13,060,000 units a year at the 
end of 30 years. Asa matter of fact, he did not think there was the 
least chance of the consumers going on taking the same amount, they 
were pretty certain to increase, and it was difficult to say how far 
that increase might go. He should say that the domestic use, apart 
from motor use, would make it somethirg like double. He did not 
think it was out of the way to estimate somewhere iu tbe neigh- 
bourhood of 30,001,000 units for lighting, but it was exceedingly diffi- 
cult to say ; there was so little to go on. It was equally likely togoa 
great deal higher. As to the expectation in the future for motor 
power, he did not agree with Mr. Conacher ; he thought his estimate 
was very much too low. He thought that the motor units would 
represent considerably more than the lighting at the end of 30 
years. In Germany, already in many cases the motor 
was as big as the lighting. Anybody who had followed 
carefully the development of the motor industry must have 
noticed that the first tendency in automobiles had been to 
develop the petroleum automobiles which people went about the 
country at illegal speeds on; in towns there was a tendency to have 
something more convenient, and in America there was a propor- 
tion of two to one of electric vehicles to petroleum vehicles. In 
London the tendency would be to give up horses. It was getting 
very much that way now, and for town work there was no doubt 
that the electrical vehicle was infinitely more convenient than 
the petroleum. A comparatively small increase of electrical motor 
vehicles meant an enormous consumption of electrical evergy. He 
also reckoned that electricity in the future would be largely used 
for heating. Then agreat deal of domestic work would be done by 
the help of electrical power, such as carpet sweeping, &c, and 
another appliance was a small motor affair for keeping meat and 
other things cool—a tiny engine tu save the ice bill. In making 
his estimate, he had assumed that people would probably double 
their consumption for house lighting. 

As regards street lighting you look for an improvement ? 

Witness: Yes. Street lighting is hardly done electrically now, 
and the difficulty is that there is no satisfactory lamp—the incan- 
descent lamp is too small and the arc lamp too large. There is the 
Nernst lamp, brought out recently, which is specially adapted for 
intermediate sizes. It can be made for big differences of pressure 
of 500 volts, and it can be made for 100 candles very easily, and 
then the lamps are specially designed for street lighting, and they 
work with very high efficiency; they only take a half or one-third 
of the power of the ordinary lamp, and we expect they will come 
in very largely and there will be a big demand for street lighting. 
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Continuing, witness said he did not know why it was that we had 
not so many electrical motors in this country as abroad, but the 
fact that they were taken up in Germany showed that probably 
they would be taken up in England eventually. The price in 
Germany for motor power varied from 2°4d. to 7d. per unit, with 
an average of 34d. 

Mr. RecinatpD R. Topp, engineer to the Metropolitan Electric 
Company, gave evidence as to the economies which the company 
expected to make at their generating stations. He said that the 
detartarisers had not been working sufficiently long to arrive at the 
actual result of the saving, which was put down at 10 per cent. on 
the coal bill. So far as they had at present gone, he could show a 
saving of a little over 6 per cent. There would also be a saving of 
4 per cent. on the coal consumption by the use of Mason & Scott’s 
water softening apparatus, which would prevent the boilers getting 
coated with the heavy lime deposit as they used to. The water 
softener would have the effect of taking out the lime which, when 
ieft in the boiler, was a very bad conductor of heat. 

Cross-examined. by Mr. Fletcher Moulton, Witness said that 
experience had shown that by a little extra capital expenditure the 
company would be able in the future to save a large sum in work- 
ing expenses. They could not possibly have laid down a low 
tension system in the early days of the company on account of the 
capital cost, and the reason they originally used house transformers 
was to keep down the capital expenditure. 

Lieut.-Colonel R. E. Crompton, examined by Mr. Cripps, said he 
was a past-president of the Institution of Electrical Engineers, and 
had had a number of years’ experience in the designing and manage- 
ment of electric supply stations in London and elsewhere. He had 
made a special study of the working cost of electrical supply. 
Speaking generally, he agreed with the evidence of Mr. Conacher. 
He thought that that gentleman’s estimate as to the increase of the 
company’s business could very easily be upheld if they took the 
total of the units sold in the years from 1901—1931. Personally, 
he believed that 25 million units would be eventually arrived at 
by the year 1931. He believed that the increases would occur 
earlier than anticipated by Mr. Conacher, as he thought that the 
district had arrears to make up. It had not progressed at so rapid a 
rate as corresponding districts in other parts of London, but now 
that new methods of distribution and improved machinery were 
being put down, and now that the company were able to tackle the 
demand on them much more easily than they were able to do in 
the past, the scale of increase ought, in the nature of things, to be 
at a more rapid rate than in the corresponding districts in London 
which had been supplied with more modern machinery. By 
“corresponding districts” he meant districts like Westminster and 
Charing Cross. As regarded the estimated figures for lighting 
power given by Mr. Conacher, in his opinion they were wholly 
under-estimated. He should say that they would amount to three 
times the figure given by Mr. Conacher. He should expect that 
quite as large an amount would be sold in 1931 for power and similar 
purposes—low-priced uses of electricity—as would be sold for light- 
ing at the higher price, and that if 25 millions were sold for lighting, 
then there would be fully 25 millions for power. His attention had 
been particularly directed, during the last few years, to that matter, 
and he believed that the prosperity of the various electrical under- 
takings would chiefly depend upon the development of that cheap- 
priced demand for power and heating. There were several reasons 
why it had not developed adequately up to the present time. 
For instance, it was only within the present year or so that the 
development of the manufacture of small motors had gone to such 
an extent, that their prices had been reduced so that they could be 
bought over the counter in an ironmonger’s shop, so that the average 
householder could easily get hold of them at a moderate price. 
Another reason was, that up to the present all houses had been 
wired with a single circuit, and on asingle circuit it had not been 
easy, up to the present, to give two prices for an electrical supply, 
and for that reason anybody who used motors or heating devices, or 
anything of that kind which took a great quantity of electricity, 
and who therefore required it at a lower price, had perforce to use 
them on the lighting circuits, and had to pay the full lighting rate. 
That had been a very great deterrent. A man found that when he 
had a motor for an hour or two working on his lighting circuit, it 
made such a notable increase in his lighting bill, that he said he 
would not have any more of it. It was the same with the heater— 
so long as a householder had to pay 6d. a unit for it he would not 
warm up a bedroom for his guest with the electric radiator put on 
to the lighting circuit; he preferred to use a gas stove. Then, 
again, the use of lifts was being greatly extended. He believed it 
was definitely proved that the only competitor to the electric lift was 
the hydraulic lift, and when the two were put in comparison, as had 
frequently been the case, the electric lift had been found to be 
cheaper. Another use which was coming slowly but surely was 
the use of an electric motor to drive refrigerating apparatus. As 

to the motor carriage demand, he thought that was likely to be so great 
that it was difficult toappreciate it at present. A year or two ago 
there were only a few experimental electrical vehicles on the 
streets, but the demand was increasing at such a rate that there 
would be many thousands of these vehicles in the streets of London 
within two or three years’ time. Taking it that they were supply- 
ing electricity for motor purposes at 2d., the charge only came 
out at 13s. 4d. a week, which was much less than the cost of feeding 
a single horse. They thought that at present the most convenient 
thing would be for a company like the Metropolitan to supply 
charging centres in mews opposite a certain number of coach 
houses, where they now kept their carriages, and in that way their 
carriages could be charged at home, and what was more, charged at 
night, which was a very important thing to a company in view of 
Improving the load factor. If only about 5 percent. of the 
inhabitants of Marylebone had the cars, their output for motor 


power purposes would be brought up to 30 millions. That was the 
kind of thing that was going on in New York now. Up 
to the present the company had not been laying itself 
out for purposes other than lighting, but it had been 
gradually getting its equipment and putting itself in a position 
to supply, and he should say that by 1931 the amount supplied for 
motor. power would be as important as that supplied for lighting. 
As an electrical expert, he felt pretty certain that his prophecy 
would be realised. He considered that the estimates of Mr. 
Conacher as to the probable working expenses of the company in 
the future were too high, and that the same results could be ob- 
tained at a lower cost. The getting rid of house transformers would 
be a great saving. The load factor, as compared with the output, 
was a very material factor in the cost, and the more they could 
spread the user of electricity over the 24 hours the better the load 
factor. Experience had shown them that they tempted more 
custom and got more out of it by reducing their price, and that in 
the end they made more money for their shareholders. The average 
— obtained last year in Kensington and Knightsbridge was 
465d. 

Cross-examined by Lord Robert Cecil, Witness said his own im- 
pression was that the electric motor would beat either steam or 
petrol-driven vehicles. At present the steam motor was 
cheaper than the electrical one, but the price of the latter 
was now coming down so rapidly that he thought it 
would hold the field. He was perfectly certain that 
electric motors on the streets were going to be a 
feature of London ina very few years’ time. He did not mind 
stating so in that room, and it would be recorded against him, and 
a few years hence he would be very proud to be reminded of what 
he had said. As to lighting, he believed that at the end of 1931 
90 per cent. of the houses in Marylebone would be taking an 
electrical supply. The inquiry was again adjourned. 


REVIEWS. 


Transport de V Energie « Grandes Distances par I Electricite. 
By F. Loprr. Paris: E. Bernard & Co. 


This is a brochure of about 115 pages consisting mainly 
of descriptions of long-distance power transmission plants, 
and of machinery and apparatus connected therewith ; it is 
apparently based upon work carried out by, and plant and 
material exhibited by, a number of firms at the Paris Exhi- 
bition, 1900. 

Starting with brief descriptions of the various systems of 
power transmission actually employed at the present day, 
including the direct-current series system, the author next 
considers the question of the design and construction of the 
transmission line in some detail. But insomuch as long 
distances only are in question, involving the employment of 
pressures of 10,000 volts or more, the author confines him- 
self to the question of overhead lines, because the bulk of the 
work hitherto carried out (at any rate on the Continent and 
in America) has been with bare conductors carried on poles, 
and guarded or not, according to circumstances and the 
locality. 

The author first refers to the so-called “skin effect” 
which must be taken into account when dealing with 
heavy conductors (especially if the frequency is 50 cycles or 
more), giving in this connection Hospitalier’s useful tables 
of correcting factors ; afterwards he discusses the question of 
the impedance of overhead lines with alternating currents, 
with the help of tables of constants given by Blondel some 
years ago. ‘These line constants have proved to be of con- 
siderable service in actual practice, as they take into account 
not only the inductance of the individual line wires (de- 
pending upon the diameter of the conductors employed), 
but also the effect of the mutual inductance between neigh- 
bouring. wires (depending upon the spacing); it must be 
noted, however, that they are more suited to the require- 
ments of the single or two-phase case than for the case of 
three-phase systems, as the relative arrangement of the 
three conductors upon the poles plays an important part 
here, which the factors in question do not take into account. 

The author briefly discusses the question of the capacity 
of overhead lines and (in conjunction with the tables 
referred to above) that of the period of resonance of such 
circuits; this matter becomes of considerable importance 
when dealing with very long transmissions, and the author 
might well have considered it at greater length. He passes 
on, however, to a comparison of the relative weights of 

copper required for different systems of transmission, in 
which we find nothing new, and then gives a résumé of Mr. 
Scott’s experiments at Telluride in 1897, regarding the 
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losses which occur in very high pressure overhead lines on 
account of static discharges. For a given length of line 
and pressure, these losses were shown to be nearly inde- 
pendent of the frequency, but to be greatly dependent upon 
the wave shape and the diameter of conductor, sinusoidal 
nrg) waves and large diameters tending to minimise the 
osses. 

The actual construction of overhead power lines is next 
considered ; the questions of poles, insulators, guard wires 
and lightning arresters are discussed in a practical manner, 
but much more could have been said with advantage on 
such a subject. The leading features are, however, well 
brought out, and form interesting reading. 

The direct current series system (as worked out by Mr. 
Thury) is considered at some length, together with the 
various details belonging to it, such as the regulators for 
the generators and motors, and the controlling gear for 
them ; the author here follows very closely the printed brochure 
which Mr. Thury placed at the disposal of visitors to the 
Exhibition. One cannot help being struck with the vast 
amount of ingenuity displayed by him in getting over the 
numerous difficulties incidental to such a system, as well as 
with his courage in striving to make a commercial success 
of a method of working which is practically impossible. 

A short description is next given of various types of high 
pressure switches and fuses, mostly of Continental origin. 
This is followed by descriptions of high pressure generating 
and sub-station switchboards standard with certain Con- 
tinental firms, The arrangement of the Bertram high 
pressure boards and gear is especially noteworthy. This 
part of the treatise concludes with a note on the regula- 
tion of secondary (alternating current) networks. 

The remainder of the brochure is taken up with descrip- 
tions of typical long-distance power transmission plants. 
These include that of Chaux-de-Fond Locle (Thury system, 
14,000 volts), Gréswaudan (single-phase at 12,000 volts), 
Weisloch (single-phase at 10,000 volts), Witwatersrand 
(three-phase at 10,000 volts), Saint-Georges (three-phase at 
8,000 volts), &c. Finally some particulars are given, in 
tabular form, of most of the installations in tne world 
working at pressures of 10,000 volts or more. It is worthy 
of note that no mention is made of the Deptford station 
in London, which was, of course, the pioneer in this class 
of work; moreover, the three English installations men- 
tioned ave all been eyuipped by foreign firms. 

In conclusion, we may say that Mr. Loppe’s brochure 
forms an interesting and sufficiently accurate summary of 
the present state of long-distance ower transmission, and 
of matters connected with the subject. It is certainly 
worthy of something better than a paper cover, and would 
have been improved by better illustrations and by more 
detailed treatment of certain portions. 


The Factory and Workshop Act, 1901: Its general effect and 
Parliamentary History (including the full tert of the Act), 
Jor the guidance of employers of labour and others. By 
C. W. Wiis, B.A., Barrister-at-Law, and CHARLES 
K. MuscRave, assistant secretary to the London Chamber 
of Commerce. London: Effingham Wilson. 196 pages. 
Price 3s. 6d. 


This work is one of many which have appeared since the 
passing of the Factory and Workshop Act, 1901. It is 
stated in the preface that “any gpide to an Act which came 
into operation on January Ist, “£902, must at present be 
necessarily incomplete” . . . . and that “ the authors 
do not claim to have produced a complete text-book of the 
Act. Their design is to show in simple language its effect 
as a whole, the principal changes that have been made in 
the law, and the manner in which the measure passed 
through Parliament. They appeal to the consideration of 
laymen rather than lawyers; to those who are subject to the 
law rather than to its administrators; to practical everyday 
readers rather than to political economists.” Bearing these 
modest pretensions carefully in mind, the work before us 
seems to be well suited to its purpose. 

Part I. deals generally with the effect of the Act. In 
Part IT. we find a. nseful sketch of the changes which have 
been made in the L.4by the new Act. We observe that 
the provision which now requires fire escapes on and below, 


as well as above the ground floor has been duly noted—a 
point which has escaped certain other text-book writers on 
the Act. The authors have also noted that electrical stations 
now come within the Act. 

Part III., which gives the Parliamentary history of the 
Act, may be very interesting, but we doubt whether it will 
be of much use to those for whom the work is intended. 

The remainder of the work is devoted to the text of the 
Act, with explanatory notes ; an appendix relating to orders 
and special rules ; education ; special exceptions, and dangerous 
trades. A good index concludes the work. 

We cannot say much for the printing of the book. Having 
regard to the price, it compares unfavourably in this respect 
with treatises upon the same subject which we have had 
an opportunity of considering. Such criticism, however, is 
not likely to affect the minds of those who desire to have a 
concise treatise upon the Factory Acts upon their bookshelf, 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 822, High Holborn, W.C., and at Liverpool, price, post free, 9d, 
(in stamps), 


1900. 


7,200. “‘ Improvements In electric belts for the electric treatment of the human 
body.” W.P. Thompson. (M.A. McLaughlin). Dated April 18th, 1900. Relates to 
an electric belt and suspensory appliances having means for producing and 
regulating the strength of electrification. It consists of a belt fitted with a 
battery, rheostat and electrodes, and having attached to it a suSpensory 
appliance provided with anelectrode. The battery consists of a series of cells, 
each comprising an inner copper plate formed with links and surrounded by 
absorbent material saturated with acid, and enclosed between zinc plates 
soldered to a casing connected to the links of the next cell. The rheostat com- 
prises an insulating plate secured by rivets to the belt, and provided with a 
pivoted arm connected by a wire with the electrodes, and adapted to engage a 
series of studs inserted in an arc of carbon or other resistance. The end stud 
is connected to the battery by aring. The electrodes consist of curved plates 
padded with moistened felt provided with cotton or other covers, and formed 
with perforated plates at the back, which slide on webbing or on elastic fabric 
= by hooks to the rheostat, The wires are connected to the plates, 
3 claims. 


7,272. improved connections for carbon electrodes.” H.Baker. Dated April 
18th, 1900. Carbon electrodes are passed through the top or side of the cell, 
and their projecting ends are connected in pairs by two rigid contact plates 
having a bolt and a tightening nut. The several pairs of electrodes are con- 
nected up in parallel by the copper band, which is secured by the nut, or by the 
second nut on the same bolt above the nut. 1 claim. 


7,210. ‘improvements In osmium Illuminating filaments.” C. A. von Welsbach. 
Dated April 18th, 1900. Relates to incandescence lamps—filaments containing 
osmium as described in Specifications Nos. 1,535 and 13,116, a.p. 1898, formed 
into coils consisting of numerous turns of small diameter, which may be 
flattened. Slight contact between adjacent is not important. 3 claims. 


7,285. ‘improvements in or relating to electric railways operated on the condult. 
system.’ R. C. Parsons, R. Belfleld and W. Chapman. Dated April 19th, 1990, 
Projecting ribs are variously disposed on yokes to strengthen them at the centre 
and the slot rails are tied to the rails and to projections on the yoke by tie-bars. 
Yokes which form the conduit and*do not support the rails, are also made with 
the ribs. Boxes with removable covers and supporting flanges are bolted in 
recesses on the sides of the yoke, or are made integral therewith. Brackets or 
shelves inside the boxes support the insulators which carry the L-shaped arms 
on which the conductors are mounted. A cap bolted to the bracket or shelf 
covers the insulator and the nut which secures the arm. 7 claims. 


7,287. “Improvements In electric railways with underground conductors.” 
L. Henne and G. Schonfelder. Dated April 19th, 1900. Electric railways and 
tramways on a road contact system with switches operated mechanically, 
supplemented by electro-magnetic arrangements in some instances, 3 claims. 


7,255. “Improvements in microphones.” J. Cerpaux. Dated April 20th, 1900, 
Microphones are constructed with the carbon granules held in shouldered or 
cylindrical holes or recesses in a metal block. The block is preferably silver- 
plated copger, and is secured to the case by a screw metal backing plate, the 
screw being insulated by an ebonite bush. The carbon diaphragm gripped 
between the front and back portions of the metal case forms a protective gauze 
screen, 8 claims. 


7,356. “improvements in electrical Incandescence lamps.” E. Schattner and 
T. W. Harmer. Dated April 20th, 1900. Preliminary heating of a magnesia or 
other refractory incandescence rod is effected by @ parallel rod of carbon or other 
conducting material, the supply of current to the heater being cut off, when the 
magnesia rod has become hot by thermal expansion either of the magnesia rod, 
which moves a contact spring, carried by a glass or other insulating support, and 
a metal strip, or of a coiled strip of metal or other material which has a contact 
arm. 5 claims. 

7,372. ‘An improved manufacture of electrodes for secondary batteries.” A. 
Tribelhorn. Dated April 20th, 1900. Relates to the cup-shaped electrodes 
described in Specification No, 26,680, a.p. 1897, and consists in making large 
square electrodes of this design by building chem up of four separate pieces 
or of two pieces, They are united together by tenons and mortices or other 
suitable means, and by soldering, rods serve to support the electrodes one above 
the other, 2 claims. 


7,373. “improvements In the formation of drum win for dynamo-electric 
machines.” W. Langdon Davies and A. Soames. Dated April 20th, 1900. Relates 
to the formation of drum windings for dynamo-electric machines. A coil is first 
produced by winding on a two-part mould, or by squeezing a circular coil into 
shape by external lateral pressure and internal longitudinal stretching. 
Grooves enable the coil to be temporarily bound by strings or clamps, After 
the coil has been insulated and taped, it is bent,to the required form. A wedge 
holds one of the parallel sides in a slot, and the sliding block carries the other 
with it. The coil is adapted for a multipolar machine, The parallel portions 
lie in grooves in the armature, and the outer proportions constitute the end 
connections. The portions may be further shaped on a cylindrical mould block, 
slotted like the armature. 2 claims. 


7,392. ‘Improvements in electro-motors of optional speed.” A. Lehner and A. 
von Datiber. Dated April 21st, 1900. An electric motor is constructed of one or 
more pairs of electro-magnets with inclined polar surfaces, between which is 
arranged a pivoted soft iron armature, to which an oscillatory movement of 
small amplitude is imparted by alternately exciting the electro-magnets. This 
oscillatory movement is converted into a rotary movement by means of a two- 
armed lever, connected by !inks to a shorter two-armed lever, from which the 
motion is transmitted.by a lever and connecting rod to a crank on the shaft 
to be rotated. The magnets are excited alternately by means of a commutator 
on the rotating shaft. 3claims. 


er 


q 
4 
i 
2 
| 
; 
| 
j 
3 
| 
| 
| 
ae | 
| 
Me 
i 
| 
| 
| 
| 
af 
7 
| 
4 
| 
| 
a 
| | | 
H 
i 
i 
| 
| 


LONDON: ‘OFFI L HILL St + Postage in- 


27, Warren Street.. Paris: Madanio Veuve J. Borveau Librairie Etrangére, 22, Rue dela Banq BERLIN : A. Asuze 
amp Co., 13, Unter den Linden. 


Telegraphic Address: Ageckay, London.”” A Code. Telephone- -No. 988 


EVERY CONTRACTOR SHOULD USE— 


SUPPLIED TO TEE 


“AND FOREIGN GCVERAMENTS 
Corporations, Railways, Docks, &c., 
Electrical Supply Companies and Firms, 


_ ALL OVER THE WORLD. 


DEPOTS: 


LONDON :—14, Union Court, 

Old Broad Street. E.c. 
(PRIVATE WIRE TO FACTORY). 
MANCHESTER :—Duchy Chambers, 
Clarence St., Albert Square (North). . 
Telegrams:— MEGOHMS, MANCHDSTER.” 
— :—The Edinburgh 


Chembers, 
Baldwin Strect. 
Telephone No. 01528, 


GLASGOW :—108, Argyle Street. 
‘Telegrams —"' MeGHOOH, GLAsaow.” 

New Depit: 

37, King Street,. Covent Garden, W.c. 


SAMPLES AND LISTS FREE TO TE TRADE. 
THOUSANDS. OF MILES READY FOR IMMEDIATE DELIVERY. 


Telegrama—" CABLES, OLD CHARLTON.” —_—_. Telephone:-46 WIOH. 


Head Office and Factory:-OLD CHARLTON, KuiNT. 
Speciality: MAIN CABLES FOR LAYING UNDERGROUND. 
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‘TRIPLE 


| 


TRAFFORD PARK, MAN 


EVAPORATE 
LEAKAGE. 


NO ADDITIONAL WATER SUPPLY REQUIRED. 
Open | 
Pulsometer Engineering C2182 « 


Nine Elms Ironworks, Reading. 


A. ROEBLING’S SONS CO. 


. Have the pleasure to announce that they have supplied, and are supplying for use mad the undermentioned 
Gorporations and Companies their Gelebrated | 


‘Leeds Corporation. 


Dublin United Tramways Co., Ld. Dudley 'Framways. 


Halifax Corporation. 


Blackpool & Fleetwood T. Co. ; 


“HARD DRAWN COPPER TROLLEY WIRE, 
Bristol Tramways... Stoke on Trent Tramways. Cardiff Corporation. 
Huddersfield Corporation. Wigan Corporation. 
Middlesboro’, Stockton and Sunderland. Wolverhampton Corporation. 


Thornaby. System.. Isle of Man Tramways Co., Lta: ..Bournemouth Corporation. 


-. Coventry Tramways. The Potteries Tramways. Clontarf and Hillof Howth © - Bradford Corporation. 

City and South London Ry, Co Manchester Corporation. West Hartlepool. -Glasgow Corporation. 
Norwich Tramways. London United Tramways Co ~ Swansea Tramways. Boroygh of Ilford. 
Halifax Corporation Extension, Dudley & Stourbridge Tramways Liverpool Corporation. Sheerness Corporation. 

. Brighton Corporation. Blackpool Corporation. Southampton Corporation. 


They keep a large stock both of TROLLEY WIRE and BORDS always ready in London from which immediate 
gelwery can be made; also large quantities of their SOFT DRAWH H.C. COPPER WIRE from _ 


BACK & MANSON, 36, New Broad Street: London, | 


No. 9 ("144) to No. 22 ('028) &:W.G., ready for delivery. 
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CONNOLLY 


Insulated Wire and Gable aden 


BLACKLEY, MANCHESTER. 


Telegrams: ‘‘CONNOLLYS, BLACKLEY,” Telephone No. 2361. 


SOLE MANUFACTURERS OF “‘BLACKLEY” TAPE. 


The best tape for outside covering in the market. 


No solution 
required. 


Does not stick to or 
dirty the fingers. 


No heat required. Self-adhesive. 


PEOIALITIES— 
WIRES & CABLE up to one square inch section of copper, Insulated with Vulcanised India-rubber. 


HIGH INSULATION VULCANISED INDIA-RUBBER. 
LOW INSULATION VULCANISED INDIA-RUBBER, 


ombined with grea Durability, and suitable e Highest Working Pressures 


Lead Covered Gables. Goncentric Gables of all descriptions. 
Board of Trade Gahles. 


| WRITE FOR OUR LATEST CATALOGUES AND REFERENCES. 
AGENCIES AND STOCKS IN LONDON, BIRMINGHAM, AND GLASGOW. 


F. WIGGINS & SONS, ets LONDON. 
MICA MERCHANTS, [Telephone No. 2,248 Avenue, A 


Manufacturers of MICA GOODS for ELECTRICAL and ALL PURPOSES. 


CONTRACTORS TO HIS MAJESTY’S GOVERNMENT, 


FREDERICK SMITH &Co., WIRE MANUFACTURERS, Lo. 


Caledonia Works, HALIFAX; Anaconda Works, GALFORD, MANCHESTER. 
Contractors to H.M. Gowmensnnemé and Railway Companies. 


Patent Galv? Telegraph Wire (100-lb. Coils) to all Specifications. 


COPPER WIRE 


HARD DRAWN H.C. COPPER LINE WIRE, DYNAMO STRIP, all sections. 
SPECIAL TINNED H.C. COPPER WIRE. SILICIUM BRONZE WIRE (weiller’s Patent, under license.) 


COPPER TROLLEY WIRE, Specially prepared and tested, 4-mile and mile lengths. 


GOLD MEDAL, 
PARIS, 1900. 


JAMES KEITH & BLACKMAN CO., Ltd., 


27, FARRINGDON AVENUE, LONDON, E.C., & Branches. 4997 


TRADE MARK, 


W. M. FOXCROFT & CO., 
Telegraph and Telephone Case Manufacturers, 


36, PERCIVAL STREET, CLERKENWELL, 
LONDON, E.C. 


GOOD WORK AT BOTTOM PRICES. 


Every Description of Cabinet Work for 
Electric Light Engineers. 


Lock and Block, Single Needle, Bell, Sounder, Perforator, 
Photometer, Telephone Cases, Battery Boxes, &¢.. &¢. 
PRIZE MEDALS, LONDON, 1861, PARIS, 1861. 


Write for Prices and Special 
Discounts. 
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LIMITED, 
27, MARTIN’S LANE, CANNON STREET, LONDON, E.C. 
Telephone: 6,781, Bank. Teleguams: “HENLEYS WORKS, LONDON.” 
NEWCASGTLE-ON-TYNE >—30, Mosley Street. MELBOURNE :—Cromwell Bulidings. 
GLASGOW :—45, Queen Street. MANCHESTER :—2, Carr Street, Blackfriars. 


Laying Henley’s Telephone Cables in Cheapside, London, 1901 


WITH VULCANISED INDIA-RUBBER, JUTE, OR PAPER 
INSULATION. 
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IF YOU ARE WORKING AT THE STEAM END OF YOUR PLANT 
GET 


WEIR 
FEED PUMP 


And make the Boiler Feeding Right. 


Adopted by the Leading Engineers and Corporations, 
on account of its 


Economy, Reliability, Efficiency, and High Grade 
Construction. 


All sizes.—For the Highest Pressures.—Prompt delivery. ' | 


London Office:—78, BILLITER BUILDINGS, E.C. 


Sendus.. 


your requirements in 


Light Duty Pumps G. & é WEIR, Ltd., 
GLASGOW. 


Telegrams: “ ELECTRIC, LONDON.” TELEPHONE No. 105, 


THE LONDON WIRE 


ANCHOR WORKS, PLAYHOUSE YARD, 
GOLDEN LANE, LONDON, E.C. 
MANUFACTURERS OF 
; SILK COVERED WIRES; Copper, Platinoid, German Silver, &c., for 


Electrical Instruments, Electric Bells, &c. 


COTTON COVERED WIRES, STRIPS & CABLES 


for Dynamos. 


CABLES OF LIGHT, MEDIUM AND HIGH 
INSU LATION for Electric Lighting; Electric Power; Telegraphs and 


Telephones. 


FLEXI BLE CO R DS of all descriptions for Incandescent Lamps, &c. 
DYNAMO B USH ES ‘Ordinary type,” ‘‘Sparkless,” and ‘ Self- 


Lubricating.” 


PLATINOID otter HIGH RESISTANCE WIRES. 
FUSIBLE WIRES FOR CUT-OUTS. 


Jointing Materials; YWarnishes and Sundry Applian ces. 
Contractors to H.M. Government and the leading Electric Light and Telephone Companies. Price Lists on Application. 
Agents for Australia and New Zealand :—LAWRENCE & HANSON, 3, Wynyard Street, Sydney, and 167, Queen St., Melbourne 
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THE 


BRITISH INSULATED WIRE 


LIMITED, 
PRESCOT, LANCS., ENGLAND. 


With Patent Copper Board- 
of-Trade Earth Sheath. 


Patent Hammered 3-Phase 
Cable for 6,000 Volts, 


ELECTRICAL CABLE MAKERS 


— AND — 


TRAMWAY ENGINEERS. 


Contractors for Gomplete Networks 
| of High or low Tension Cables. 


MANUFACTURERS OF 


Junction Boxes, Section Pillars, Overhead 
Tramway Gear, Bonds, Switchboards, 
Meters, Cotton-covered Wire, &c., &c. 


HIGH CONDUCTIVITY COPPER 


ROLLED OR DRAWN TO ANY SECTION OR SPECIFICATION. 
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J.G. WHITE & COMPANY, Limite 


22a, COLLEGE HILL, CANNON STREET, LONDON, E.C. 
Civil, Mechanical and Electrical Engineers and Contractors, 


COMPLETE LIGHTING, POWER and TRAMWAY EQUIPMENTS. 


Special attention given to Combined Trolley and Slot Conduit Systems. 


Contracters for Complete Construction of Auckland, N.Z., 


Electric Tramways (28 miles). 


Kalgoorlie, W. A., Power Plant (2400 H.P.). 
OONDUIT SYSTEM and PERMANENT WA Y— 
Bournemouth Corporation Tramways, 17 miles. 
London County Council Tramways (Tooting and Westminster), 16 miles. 
And fer many other Tramway Systeme in Great Britain and on the CGontinent. 


Telegrams: ‘‘ WHITTERICK, Lonpon.” 


Telephones : 6044 & 6045, Banx. 


LEROY’S NON-CONDUCTING 
COMPOSITION 


For coating Boilers, Steam By &c. To prevent the radiation of 
heat, save fuel, and increase the power of steam. 


Can be seen where it has been in use for 20 Years. 
ESTABLISHED 1865. 
LEROY & CoOoO., 


LONDON: 36, Gray Srazzt, Commurciat Roan, E. 
Stazzt, Lowzx Brovexron. 


IMPROVED PATENT. 


THE BRITISH THOMSON-HOUSTON CO., 


Head Office and Works—RUGBY. 
ELECTRIGAL ENGINEERS AND CONTRACTORS 


SEE LARGE ADVERTISEMENT IN LAST WEEK'S ISSUE. 
S. RAWLINSON &SONS, 


Telephone No.: 15Y. BUACK BURN. [Established 1840.) 


CABLE DRUM, LORRY & CARRIAGE BUILDERS, 
Cable Floats, Tower Lurries for Erecting and Repairing Overhead 
Equipment, &c. SEND FOR LIST, &e. 

Government Contractors, and to the National Le ae Ce., Ltd., and 
Various Corporations in the United Kingdom. 

South African Agent: Mr. ROBERT DIVER, Acutt’s Arcade, Dwrban. 


ZSCHOCK HS PATHNT 


WATER 


TOWERS 


Over 1200 Plants (700,000 Horse-power) already supplied. 


SOLE BRITISH AGENTS: 


DOHERTY & DONAT, 


Chimney Tower supplied tc the BIRKENHEAD 
CORPORATION. 


Telegrams: Montror, MANCHESTER.” 


82 & 83, DEANSGATE ARCADE, MANCHESTER. 


Nat. Tel. 08841, 


; FITZROY we 
EUS 


WROUGNT-IRON PLATE WORK OF ALMOST EVERY DESCRIPTION, 
GALVANIZED OR UNGALVANIZED, UNDERTAKEN. 


THE NATIONAL BOILER 


AND 


GENERAL INSURANCE CoO., Ltd. 


Head Office :—22, ST. ANN’S SQUARE, MANCHESTER. 
London Office :—60, QUEEN VICTORIA STREET, E.C. 


INSURANCE and INSPECTION 


Hydrant Lifts, Soum, Gas or O11 and Boers of all Casse, 


SPECIFICATIONS PREPARED ABVIGE GIVEN RE NEW BOILERS, 
EOONOMIGERS, SUPERNEATERG, ENGINES, &e. 


EGOHOMIC TESTS OF STEAM POWER PLANT, INVESTIGATIONS & REPORTS 
GASES WHERE GOAL ECONOMY, HOT SATISFACTORY. 
PROGPECTUGES APPLICATION. 
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During Exhibition at the Agricultural 
Hall, Minor Hall, Stand No. 146. 


The Mica Insulator Co.,'Ltd., Empire Works, Stansted, Essex. 


SPECIAL THE ANTI-VIBRATOR, 
ENGINEERS AND VIBRATION SPECIALISTS, 
WHEEL Patentees and Sole Manufacturers. 
rd Contractors to H.M. War Office. 

Bult for operation in ANTI-VIBRATION FRAMES SUPPLIED FOR 
ALL KINDS OF MACHINERY, STEAM, 
LONDON RYBRAULIC 66.'S GAS & OIL ENGINES, DYNAMOS & MOTORS. 

igi Buildings Tested for Vibration by Scientific 
tater 766 ihe. preveare. Methods with Specially Designed 
Instruments. 
pine] ANTI-VIBRATION FRAMES FOR ACCUMULATORS FOR 
THE CASSEL SELF-REGULATING WATER- ELECTRICALLY PROPELLED VEHICLES. 
66, BROAD ST. AVENUE, LONDON, E.C. And 21 & 23, CALE STREET, CHELSEA, 6.W. 
Telegrams : ‘‘ CERTUS, CROYDON.” 


WITTING ENGINEERS 
AND 


Head Office: 49, CANNON STREET, LONDON, E.C. 


SWITCH 


PARTICULARS AND PRICES ON APPLICATION, FOR: 


Complete High and Low Pressure Switchboards and Gear. 


SPECIALITIES : 


CANOPY SWITCHES AND FUSES FOR TRACTION WORK 
HIGH PRESSURE SWITCH FUSES. 
SAFETY DEVICES FOR TRANSFORMERS, &c. 


Telephone Ne. 6786 Bank. Telegraphic Address : “‘ WITTING, LONDON: 
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JA EGER BROS., st sccessoniss, 


Holders. Fuses. 
High-Voltage Tumblers. 
Cut-Outs. 
Swritches. 
Wall Plugs, 
Ceiling Roses. &oc., de. 
A: Please ask for Catalogue. 
& Sore ror ScoTLAND AND ULSTER: 
Waterloo Chambers, 19, Waterloo St., Glasgow. %, 
LARGE STOCK KEPT IN GLASGOW. 2 


COMPANY 


SUPPLY 


YWULCANISED RUBBER 
WIRES & CABLES. 


FIBROUS LEAD-COVERED HOUSE WIRES AND CABLES. 
FLEXIBLE LEADS AND BELL WIRES. 


LARGE QUANTITIES KEPT IN STOCK FOR 


Immediate Deliwery. 


PRICE LIST ON APPLICATION. 


City Office :— Works :— 


171, QUEEN VICTORIA STREET, E.C. N. WOOLWICH, E. 


CAST IRON 


For Feed-Water Heaters? 


Yes; that is the principal metal which should enter into the construction of a good heater. 
Why? Well, it is strong enough—your engine cylinders are made of it—and it doesn’t corrode 
or pit like wrought iron or steel. Besides corrosion, which is oxidation, there are acids found in 
feed waters, and gases liberated therefrom by heat, which attack iron; but cast iron better 
resists these actions, and it can be made thicker at a less expense than wrought iron or steel. 


COCHRANE HEATERS 


are CAST IRON Heaters. 
We use copper and brass for other parts which are subject to the action of the steam or water. 
Have you ever heard about or investigated these ‘‘COCHRANES”? They are common sense, 
any boiler supply, no matter how bad. 


OATALOGUE 140 L FREE GN APPLICATION TO 


ERITHS ENGINEERING CO., 


7Oo, GRACECHURCH STREET, LONDON. 
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ASPHALT SOLID SYSTEM. 


THE HOWARD CONDUIT CO., Ltd., 


TRAFFORD PARK, 
MANCHESTER. 


Telegrams :—" DUCTILE, MANCHESTER.” 


DICK, KERR CO., 


Extract from Mr. Swinburne’s Paper, Institute of Electrical Engineers— 


Table IV—RESULTS ON THE LIVERPOOL OVERHEAD RAILWAY. 


Old System. Accelerated Service. 
Mean speed... ie Aas ... | 124 miles (20 kilometres) | 194 miles (31 kilometres) 
Mean time at stations | IL seconds ... toe .. seconds 
Mean distance between stations ... | 729 yards (666 metres) ... .. 729 yards 
Acceleration... | 16 feet (0:44 metre) per sec?. ... | 3 feet (0°91 metre) per sec’, 
Retardation... 8 feet (0°91 metre) per sect. ... | 48 feet (1°26 metres) per sec’. 


The Equipments for the Accelerated Service were supplied by Dick, Kerr & Co., Ltd. 


DICK, KERR & CO., Ltd., Sole Selling Agents for the 
110, Cannon Street, ENGLISH ELECTRIC... 


E.C. MANUFACTURING Ltd. 
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SCHMi IVE. 


LATEST RESULT. 


Trial of Two 200 1.H.P. TANDEM 


COMPOUND CONDENSING ENGINES 


working with HIGHLY SUPERHEATED STEAM supplied to the North Pole Ice 


and Refrigerating Co., Ltd., of Greenwich, by the Atlas Co., Ltd., Hopetoun 
House, Lloyd’s Avenue, E.C. 


Steam consumption 9°93 Ibs. per A. P. hour. 


Coal consumption 1°18 Ibs. per I.H.P. hour. 


Full details of above on application. 


Amongst the more recent purchasers of Schmidt Patent Superheaters are: 


EASTON & COMPANY, Ltd., 


Erith Ironworks, Kent, 


And Broad Sa-ctuary Chambers, Westminster, S.W. 
SOLE LICENSEES FOR GREAT BRITAIN AND HER C'LONIES, 


Messrs. Belliss & Morcom, Ltd., Birmingham ; 
Messrs. Tangyes, Ltd., Birmingham ; 
Messrs. Willans & Robinson, Ltd., Rugby ; 
Messrs. Vickers, Son & Maxim, Ltd., Sheffield; 
Messrs. J. & P. Coats, Ltd., Paisley; and 
Messrs. E. Danks & Co., Ltd., Birmingham. 
> <+ > 
Pamphlets, Estimates and all other Information on application to— 


Or to any of the following SUB-LICENSEES— 


Messrs. BOW, McLACHLAN & CQ, Ltd., Thistle Works, Paisley, N.B. 
Messrs. BROWETT, LINDLEY & CO., Ltd., Patricroft, Manchester. 
Messrs. J. CARMICHAEL & CO., Ltd., Ward Foundry, Dundee, N B. 
Messrs. FAIRBAIRN, LAWSON, COMBE, BARBOUR, Ltd., Belfast. 
Messrs. THE ATLAS CO., Ltd., Hopetoun House, Lloyd’s Avenue, E.C. 


FRANK 


SUTER 
& Co., Ld. 


66 BERNERS ST., W. 


“ HELIOS” 
ELECTRICAL 
MACHINERY 

& APPARATUS 


| 
| 
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WALTHAMSTOW CENTRAL STATION. 


FRANK 


SUTER 
& Co., Ld., 


66 BERNERS ST., W. 


COMPLETE 
CENTRAL 
STATION 

EQUIPMENT 
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DAVIS LAMP 


500,000 LAMPS IN STOCK. 


THE BEST 
the 
CHEAPEST. 


Low Voltage Lamps 
from | 
50 to 125 volts, 
5, 8,16, 25 or 32 C.P., 
9S. per dozen. 


Write for Catalogue. 


Special Prices for 
Large Quantities. 


= and EXPORT ONLY. 


GUARANTEED 
LIFE OF 
1,000 HOURS. 


High Voltage Lamps, 
150 to 300 volts, 

5, 8,16, 25 or 32 C.P., 
12s. per dozen. 


Engineers are invited 
to send Specifications 
for yearly contracts. 


AGENTS WANTED 
THE DAVIS ELECTRIC LAMP COMPANY, Morwell Street, LONDON, W.C. 


TRAMWAYS EXHIBITION, LONDON. 


July ist to 12th 1902. 


MELDRUM BROS. 


Atlantic Works, 
MANCHESTER. 


Are showing their renowned 


STOKER at Work. 


DESTRUCTOR Model. 


ECO 


Complimentary Tickets will be sent to any Engineer, Surveyor, or other Official, on 
application to above works, Manchester, or to 66, Victoria St., Westminster, S.W. 


NOMETER, 


The 
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Spur Gears Cut 
to 11 feet dia. 


DONE BF 


Noiseless Gear 


CHAPEL STREET, LEVENSHOLME, Nr. MANCHESTER, 


WRITE US FOR PRICES. 


Telegrams : ‘‘BUFFOLINE ” Chapel St., Levenshulme. Telephone No. 85 Rusholme. 


ARTHUR KOPPEL 


WATER-COOLING TOWERS 
CENTRAL CONDENSERS 


BALCHKHE’S PATENTS. 


Bevels Shaped to 
40 inches dia. 


WRITE FOR 27, CLEMENT'S LANE, 


Fan Cooling Tower for 80,000 gallons CATALOGUE. LONDON, E.C. 
per hour at the Barnsley Electricity 
Washe. Teleg. :—‘‘ALIGHTING, 
Lonpon.’ Tel.: Avenue 5724, 


“PROTECTED” 


RAIL BONDS 


HAVE BEEN APPROVED AND ADOPTED BY 
LONDON COUNTY COUNCIL, BOURNEMOUTH, HUDDERSFIELD, 
BLACKPOOL AND FLEETWOOD TRAMROAD COMPANY, 
WATERLOO AND CITY RAILWAY, &c. 


Their Design and method of attaching are based on recognised principles of good engineering practice. 


MANUFACTURED BY 


THE FOREST CITY ELECTRIC 


Telegrams: *‘FORESTRY.”’ 3, GORE STREET, PICCADILLY, 
CATALOGUE ON APPLICATION. MANCHESTER. 
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ENGINES = ELECTRIC LIGHT AND TRACTION WORK, 
IN SIZES UP TO 3000 H.P. 


BOILERS, SUPERHEATERS, CONDENSING PLANTS. 


| PAXMAN PATENT IMPROVED 
PAXMAN “PEACHE” HIGH-SPEED ENGINE, INDEPENDENT CONDENSING PLANT. 


Makers of : PAXMAN ‘‘ECONOMIC ’’ BOILERS, PATENT SUPERHEATERS, 
PATENT HORIZONTAL DROP VALVE ENGINES. 


Works: COLCHESTER, ENGLAND. zs, quean victoma ST., E.c. 


PAIR FEED-WATER HEATERS 


ROW’S PATENT. 


Compactness ! 
Highest Efficiency ! 


ALSO MAKERS ON ROW’S SYSTEM OF 


Evaporative Surface and Fresh Water 


CONDENSERS, 


BOILING BATTERIES, &c. 


ROYLES LIMITED, 
IRLAM, 
NEAR MANCHESTER. 


GLASGOW : LONDON : HEWGASTLE-ON-TYNE : 
06, Waterless St. Suffolk House, E.C. 26, Grey Street. 
Telegrams: Hiyor, Telephone Noe. 8, Irlam. 
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TO MANUFACTURERS OF DYNAMOS, MOTORS, TRANSFORMERS, &c. 


ARMATURE, FIELD, MOTOR, AND TRANSFORMER STAMPINGS OF 
EVERY DESCRIPTION. 


Accuracy Guaranteed. 


Prompt Delivery. 


DISCS up to 
6G inches diam. 
High Permeability and 

Low Hysteresis 

Guaranteed. 


CAST & FORGED MAGNETS, EYEBOLTS, COMMUTATOR SEGMENTS, MICA, HIGH RESISTANCE WIRE & STRIP, &c. 


ROBERT JENKINS, 


Telegraphic Address :—“ Permeable, London.” 
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DORMAN 


See advertisement Page 26 this week. i 
Established 1827. Telegraphic Address: ‘‘ Unsworth, Derby.” wi 

G. B. UNSWORTH & SONS, Ltd., 
Manufacturers of Electrical Wires ef Every Description for Electrical Instruments, Dynamos, Machines, Telephones and Electric Bells. 
INSULATED LINE WIRES AND CABLES rol 
Telegrams :—“ INSULATION, MANCHESTER.” Telephones :—Mancheste: Warehouse, 4673; Works and Offices, 3615. 7 


NEW WORKS. 


Salford Switch Works, 
Irwell Road, Pendleton. 


PLEASE ADDRESS ALL COMMUNICATIONS AS ABOVE. 
THE 
REID BRO RS, 
Electrical and Telegraph Engineers and Contractors, We 


MAINS for TOWN LIGHTING, 


COMPLETE INSTALLATIONS OF Ric 
PNEUMATIC TUBES ‘ 

FOR TRANSMISSION OF PAPERS, &c. 12, WHARF ROAD, a 

Telecrams:—"SUPRA, LONDON LONDON, N. w > 
HIGH-CLASS ANTI-CORROSIVE 


LUBRICATING 


FOR CYLINDERS, HEAVY BEARINGS AND MACHINERY OF ALL KINDS. i 

CANNOT CORRODE, “GUM” OR “CLOG.” B.. 

CYLINDER OIL, GAS-ENGINE OIL, ™ 
MACHINERY OIL, | DYNAMO OIL. Os 
EFFICIENT AND ECONOMICAL. Be 

Prices, Samples, and all particulars ot 

3 N CELB FE. RT & CO 44-47, BISHOPSGATE ST., 7 
ny LONDON, E.c. 
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CLASSIFIED INDEX OF ADVERTISEMENTS. 


The names of Advertisers whose announcements are ordered for a series, are entered under any one 
Heading in this Index Free of Charge, but if repeated under other headings, Gd. per week is 


charged for each additional entry. 


Address Plate Makers. 
Bndolithic Mtg. Ce., La. 


Be ie] & Yo 
Thomeen Houstes Co., Ltd. 
Braso Hisctrica Bngineesring wo. 
International Elec, Co. 
Johason & Phillips 
Lahmeyer Electrica! Co., Ltd. 
Suter, & Oo., Ltd, 
Asbestos. 
Orenswelle Asbestos Co, 
Wallach Bros. 
Auctioneers and Valuers 
(Mechanical). 
Kirk (Wheatley), Price & Co. 
Batteries (Primary). 
Oo. 


Batteries (Storage). 
Ashmore, Pease & Co, 
Barcnerd 
British Bower Trecton & Lte.Co.,Ltd. 
Chloride Dlectrical Storage Company. 
D. P. Co. 

Drake & Gorham 

Bdison & Swan U. 00, 
Blectrical Power Storage Co. 
Hart Accumsintor Co. 


O., & Co. 
Sykes, "Richardoon & Hill 
Thames Valley Launch Co, 
Tador Accumalator ‘'r, 


Battery Jars and Porous Cells. 
Doulton & Co 


Vertsys, 


Webr, Sohne. 


Bel 
British Chicago Raw 


Manfg. Ce. 
Diek, BR. & J. 


Boiler Mountings and Valves. 
Hopkineon & Ca. 


Boilers 
Babecek & Wileox, Limited. 

Dalglish, A. & W. 
Davey, Paxman & Co., Ltd. 
Lindssy Barnet Ce. 
Rewen4, R., * 
Stirling Boiler ‘Co. 

Books. 
Thompson, W. P., & Co. 
Whittaker & Oo, 

Cabinet Werk, &c 
Oo. 


Pearson, G. H., & Os. 
Richardson & Co, 


Cable Drum Carriages. 
Rawlinson & Sona. 


Castings. 
Hadfield’s Steel Foundry Ce., Ltd. 


Central Condensers. 
Koppel, Arthur 


Boor G. 


Cireult (Automatic). 
Britii Houston Co., Ltd. 
Laage. 


Clutches. 
Oewlishaw Valkere & Co, 


Condensing Apparatus. 
iiss & Morcom, Ld. 


Bell 

2 Led, 

Engineering Oo., Led 
Royles, Led. 


Controllers. 
jel & Yo 
British hb Thomson-Houstom Co, Ltd. 
Biectrica Co., Ltd. 


Coppersmiths. 
Dore & Co. ore 


Dynamos. 
Bergthiel & Young. 
Britiab Schaockert Hlectric Co. 
Britieh Tho nson-Houston Co,, Ltd 
Brush Wiectrica! Mnineering Co, 
Charton, T. H., & Co. 
Crom & Oo. 


pton 

Works Co., Ltd. 

gon & Swan U.H.L, Co 
BDlectrical The, 
Bllectromotors Ltd. 


Greenwood & Batlay. 

& Co. 

Hell, J. P., & Oo. 

Hartne!!, Witson. 

Holmes, H. 

International Elec. Eng. Co. 
Johnson & Phillips. 

Lahmeyer Co., Ltd. 
MoOiure & Whiefieid. 

Newton Biecl. Works. 
Peebles, Bruce, 

Roali ppleby & Fynn, Ltd. 
Phoenix Dynamo Manufacturing Co. 
Soott, Hrnest, & Mountain, 

Suter, Frank, & Co., Ltd. 

Verityz, Ltd. 


Walker & Hodgetts, 
White, & Ce 
Union ic Co 


Dyname Brushes 
British Thomson-Houston Co., Ltd. 
Hdison & Swan U.B.L. Uo, 
General Hiectric Co, 
Patterson, W, 
Potter & Go. 


Ebonite. 
Harburg India-Rapber Oomb Os. 
Seottish Vulcanite Co. 


Novelties. 
Wright, A.J. 


Electre-Maguets. 
Bdison & Swan U.B.L. Oo, 


Elevating and and Conveying Plant. 
Graham, M 


Internationa! >... Ce. 
Otia Mevator Co., Ltd. 


Engineers and Contracters 
Electrical). 


Frost & Oo., Ltd, 
elites & Moroom, Ltd. 
oung. 
Bergmann wales trical Works. 
Thomcn-Housson Uo 
British Bobackert Blectrio 


Westinghouse Blectric Ce. 
Mectrical Hngineering o. 
Construction Co. 


Crempteon 
Drake & Gorham, Ltd. 
Biaston & Oo., Ltd. 
Hilectric Constructicn Os, 
Blectrical Oo., The, 
Fairbairn Lawson Combe Barbour, Ld 


Works Co. 
Cs, 


Mey, B. F., 
Mfg. Co. Ltd, 


_Engind F Fittings. 
Bailey, 


Engines for Electric Light. 


Campbell Gas Engine Co., Ltd. 
Haston & Lada. 
Gall Led. 
ows 
National Gas Engine. 
Ransomes, Sims & Jefferice 


Seott, Hrnest, Mountain, Led. 
Wilans & Robinson, 


Engines (Pumping). 
& Morcom, Lad, 


Experimental Engineers. 
Kesnor, Thos., & Co. 


Feed Pumps. 


oom, Ernest, & Led. 
Weir, & 


Feed Water Heaters. 
Royles, Limited 


Fibre. 


Edison & Swan, U.B.L. Ce. 
Moases & Mitchell. 


Fittings (Electric Light), 
Benham & Frond. 
Bryant Trading Co, 
Creggen & Ce, 
Dorman & Smith. 
Hdison & Swan U.B.E Os. 
Hiectrical Co., The. 


McGeoch, W., & Co., Ltd. 
Straus, G,, & Co 

Tucker & Oo, 

Vandam & Co 

Veritys, Lad. 


Forgings 
Jenkins RB, 


Fuel Economiser. 


Basten & Oo, Ltd. 
Green, B., & Son, Led. 


Furnaces & Draught Apparatus. 


Horsfall Destructer Co. 
Meldrum Bros. 


Angus & Co, 
Buffoline Patent Noiseless Gear Co. 
Dizon, W: F. 


Generators. 
Bergthiel & Young. 


British Thomson-Houeton Co., Ltd. 


Hdison & Swan U.H.L. Oo. 
International Elec. Eng. Co. 
Lahmeyer Wleetrical Co., Ltd. 
Glass. 
Bdison & Swan U.B.L. Oo. 
General Hlectric Co. 
Veritys, Lad. 
Hoists. 
Abbott & 


Braaiik, G. 
International Elee. Eng. Co. 


India-Rubber. 
India-Rubber, G. P. & Tel Works Oo. 


Injectors 
Grean & Boulding, 


institutions. 


Atkinsen’s Tes Works. 
British Sobuckers 


Insulators, &c. 
Bullers, Ltd. 
Carr, Rowland, & Ce. 
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Lamps (Are) 
Aro La Led. 
British ackert Hlectric Co 


British Thomson-Houston Oo., Ltd, 
Brush Miectrical Engineering Oo 
a 


General E 
nterna’ leo, 
Jandus Are on 
Johnson & Phillie” 

J.S, Arc Lamp Co, 

Knewe Are Lamp Co, 

Peebies, D, Bruce, & Ca, 

Smit ison, Sharpe & o 

Synd. (Bucloseai 


& Borland, 
Lampe (Incandescenee). 


Davis Electric Lamp Co, 
Edison & Swan Co, 
trical 


Improved Glow’ Glow Lamp Co, 
& Fitzer, 


ackeyr’ Hiectrie Lamp Mo. 
Premier Electric Lamp Co., Ltd. 
Reed’s Elec, Eng, & Supply’ Co, 
Sir Hiram ar and Hug. Ce, 
Ltd. 
Incendescence Lamp Co. 
Lamp Reflecters. 
& Swan Oo. 
Lampshades. 
Taylor & Oo. 
Lead Smelters. 
Pass & Son, Ltd. 


Lubricants. 
Blumann & Stern, Ltd. 
Engelbert & Co, 


Bros, 
Willeox W. H., & Co. 


Electricians. 
ih Thomson-Heusten Oo., Ltd. 
Engineering Us. 


Marconi’s Wireless Teleg. Co., 

a W., & Co., Ltd. 

Rone en & M loantetn, 

Tourtel M Co. 
Marble Slabs. 

Moore, M, & 8. 


Bohler Bros. & Co, 
Metallic Packing. 
Boulding. 


Meters. 
Bastian Meter Co., Ltd. 
tish ‘Thomson- 


Green & 


Reason Manufacturing Co., Ltd. 
Rochdale Electric Ltd. 
Schattner Electricity Meter Co. 
Veritys, Lia, 


Wiggine, & Sons 
Motor Starters & Contrellers. 
Bice, Bag. Co 
McGeoch, W., & Co., Ltd. 

Motors. 
Briuah Lal, 


Brosb 
Crypto Works Co., Ltd. 
Bdisoo & Swan ta. Co, 


Eleceremotors 
Blecerieail Oo., Th 
Fuller- Wenstrom Mfg. Co, 


& 
Labmeyer Ce., Lad, 
Lister Elec. Mfg. Co., Lta. 
Davies Motor Co 


Led. 
Phenix Dynamo Os 


Bdison & Swan U.B.L, Os 
, 
rranti 
General General Hiectric Oo 
India-Rubber Co, British Thom H 
Johnson & nomeon-Houston Oo., Ltd. 
Talegrend Mani Oe, Bvered & Oo. Engineering Cx. 
 Veritys, Ltd, Paradav & Son 
General Electric Co. : 
Keep, R. S., & Co. 
Lundberg, A, P, ; 
Markt Bros Gabriel & Angenault, 
Price, dons & Co. 
Bmpire Roller Bearings. Veritys, Lad. 
Genera! Mlectric Co. 
Edison & Swan 
Boller Covering. Hlectrical Qo., The, 
Magnets. 
Ferranti, Ltd. Inst. 
homies, W international Eng. Instruments (Measuring). Bleotrical Oo., The, 
Middiemiea, W. Johnson General Mectric Oo, 
Mather & Piatt, British Oo., Ltd. 
Seon Kelvin & James White, LAd. Bison & Swan Co. 
De Grelle, Houdret & Co. Frank, & Lid. Johnson & Miea Insulator Co., Lid. 
Béizon & Bwen U.E.L. Oo. Nalder Bros, & Co. Taylor & Co 
g Western Blectrie Co alder Bros. Thompson, 
J. G., & Go, Pitkin, J. 
International Blee. WwW Bros. ae 
Jendus Arc Lamp Co., 
Jobnson & Phillips 
Hdison & Swan U.B.L. Co 
Gebruder Ada. 
Alley & Macieilan. Ostermann, F. W. 
Andrew, J. E.H..&Co Price, Bons & Coa. 
alvert. 
Insurance. IDS, J. 4 
National Boiler & Geni. Ins. Oo Internations! Mies. Hag. Ge. 
Vulcan Boiler & General Ins. Co. 
Hardy & Padmore 
Mactariane & Co, 
Simplex Steel Condait Os. 
Deyedale & Co. Suter, Pmak, & Lad. 
Cendults (Earthenware). Baston & Co., Lad. Ladders. 
Doulton & Co. Scott, Braces, 4 Mountain, Lid. Heathmaan & Co, 
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CLASSIFIED INDEX OF ADVERTISEMENTS.—( Continued from Page 17). 


Oil Cans and Filters. 


& Sons. 
Well, A. & Co, 
i Patent Agent. 
Platinum. 
Bdison & Swan U.E.L, Co, 


Poles 
Johnson & Phillips (Wood and Iron}. 


Porcelain Appliances. 
Ltd. 


Portable Railways. 
Koppel, Arthur. 


Rail Bonds. 
Forest City Dlectric Oo. 


Railway Signals. 
& Farmer, 


Reducing Valves. 
Royles, Limited, 


Reflectors. 
Taylor&C. 


Regulators. 
Sturtevant Eng. Co., Ltd, 


Resistance e Apparatus. 


Monte Callow & 
Rheostats, 
Be el & Yo 


British Thomson-Houston Co., Ltd. 


Geipel & Lange 
ternational Elec, Eng. Ce, 
tewart Elec. Synd., Li 
Suter, Frank, & Oo., Ltd. 


Searchlights. 
British Schuckert Hleotric Co, 
Johnson & Phillips. 


Slate. 
Jones, Inigo & Co. 


Stampings. 
Edison & Swan U.H.L, Oo. 


Traps. 
Steam Valves. 
Limited, 


Stokers. 
Hrith’s Engineering Co. 
Proctor, J. 
Triumph Stoker 


Superheated Steam Engines. 
Haston & Co., Led. 


Superheaters, 


Switchboards. 
British Schuckert Dlectric Co. 
British Thomson-Houston 


Bdison & Swan U.H.L. Co, 
Ge, 


General Electric Co. 

Heaton & Smith, Ltd. 
International Elec, Eng. Ceo. 
Johnson & Phillips. 

Lahmeyer Electrical Co., Ltd, 
& Co., Ltd, 


Veri 
Witty Bre Bros., Ltd. 


Switches. 
British Thomson-Houston Co., Ltd. 
Brush Dlectricai Dngineering Uo. 
Blectrical Transmission Co, 
International Elec, Eng. Co, 
Marryat & Place, 
Sturtevant Dngineering Co, 


Telegraph Poles. 
Himmelsbach Bros. 


Bleotricai 
Hlee, Rly. 


Telephones. 
Croggon & Co. 
n 
Edison & Swan U.H.L. Co. 
Ericsson, L. M., & Co,, Ltd, 
Hlectrie Co, 


Con, & M, O, 


Milnes, H, 

Nurse, & Co. 

Selig, Sonnenthal & Co., Ltd. 
Tangye Tool & Electrical Co. 


Tipping Wagons. 
Koppel, Arthur, 


Tramway 
e 
well, R. W., & Co, 
Brash Thomson-Houston Co., Ltd, 
Brush Electrical Hngineering Oo, 


Carriage Works. 
International Elee. Eng. Co. 
McGeoch, W., & Co., Ltd, 
Suter, Frank, & Co., Ltd, 


Transformers. 
British Thomson-Houston Oo., Ltd, 
Brush Electrical 
Crypto Works Co., Ltd. 
& Swan U.H.L, 


General El 
International Elec. Hing. Co, 
Jandus Are 

Johnson & Phill: 


Vv 


Turbines. 
Gilbert Gilkes & Co, 
ichardsons, Westgarth & Co., Ltd. 
jseiger, A. 
Vacuum Tubes. 
@dison & Swan U.H.L, Co. 


Varnishes, &c. 


Hred,, Ch Co, 
Standard Varnish Works, 
ad. 


jeanite Co, 
Water Cooling Towers. 
Doherty & Donat. 
Koppel, 


Water Wheels. 
Cassel Selft-Regulating Water 


Wire (Covered), 
Anchor Cable Co., Ltd, 
British Insulated Wire 


Wheels 


Dennis & Ce, 

Bdison & Swan U.E.L. Co, 
Co,, The, 
Frankenburg, I. 
General 

Glover, W. 
Hunt, A. H 

& 


ehnson 
Liverpool Blectric Cable Ge, 
London HMiectric Wire Oc, 


Telegraph Works Ge. 


Macdonald & Co. 


McGeoch, W., & Co., Ltd. 
Nussbaum, G. A. 


Rickard 

‘an’ 

Union Cable Co, 

Unsworth, G. B., & Beas, 

Veritys, 


Wire (Uncovered)} 
Back & Manson. 
Bolton, T., & Sons, 

Davis & 


Bdison & Swan U.B.L, Co. 
Hiectrical Co., The. 
Camm 


Ramaeden, 
Bmith & de, 
Wire Covering Machinery. 
Barraclough, Thos. 
Johnson & Phillipa 
Rittershaus & Blecher. 


Wiring Systems. 
Conduit and Insulation Oo. 
Falk, & Co, 
Mavor & Coulso’ 
Metallic Tube Co, 
Stee! Condur Oo. 
Wood Casings, &c. 
Beecroft & Wightman, 
Hdison & Swan U.H.L. Oo. 
General Hlectric Oo, 
Harris, J. F, & G, 
eritya, 
Vigers Bros. 


Miscellaneous Advertisements relating to Situations, Ariseles for Sales and Wanted, #e., H¢., appear on Sup. 25. 


Switches with Renewable Contacts of targe Area 
for Currents over 50 Amps. 


PRICE LISTS NOW READY. 


AUTOMATIC. STARTING 
REGULATING SWITCHES 


WITH 


NO LOAD anp OVERLOAD RELEASE. 


PROTECTED SV SWITCHES, 


FOR USE IN COLLIERIES AND EXPOSED sane 


Telegrams :—‘‘ Clunch, London.” 


International 
Electrical 
Engineering 
Company, 


CLUN HOUSE, SURREY STREET, 
STRAND, LONDON, W.C. 


Telephone No. 3227 Gerrard 


xviii: 
4 Harbarg I, R. Comb Oo, 
= 
Veritys, Ltd. Tools, &c. 
‘ Steam Pipes. 
Aiton & Oo, 
Dore & Co, 
Bee New Brotherton Tube Co., Ltd. | 
Doulton & Co, Royles, 
; Bidison & Swan U.B.L. Oe, 
General Mlectric Co, 
Buff, J,, & Sons, Boyles, 
Dick, Kerr & Co, 
Baxby Haaston & Co,, Ltd. 
q 7 
ee Lahmeyer Electrical Co., Ltd, 
Suter, Frank, & Co,, Ltd, 
Meritye, Lid 
Stein, G. 
Bdison & Swan U.H.L. Co. 
Screws. 
[ee & Swan U.H.L, Ce, Suter, Frank, & Co., Lad. fg 
hed General Hiectric Oo, Waltham Engineering Co, 
ae Gilson, D., & Co. 
re Oourtney & Co, _| Keith, Jas., & Blackman Oo., Ltd, 
Vi Tae Sun Fan Oo,, Ltd. 
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LARGE AND WELL ASSORTED STOCK KEPT OF 


ALL HIGH VOLTAGE WIRING SUPPLIES 


LOWEST PRICES for 
THOROUGHLY GOOD anp 


RELIABLE ARTICLES. Manufacturers 
of 
Speciality: Best British ELECTRIC 
Manufacture. FITTINGS 
SWITCHES 


SWITCHBOARDS. 


See Our New Pattern HV Fuse Board. 


BEST TYPE ON THE MARKET. 


Also MAKERS of 


Electric Bell Fittings, Telephones, Conductor. 


LAWSON BARBOUR, 


LIMITED, 


ENGINE BUILDERS, 
Falls Foundry, BELFAST. 


ESTABLISHED 1845. 


CORLISS STEAM ENGINES 
FOR ELECTRIC LIGHTING AND TRACTION 


STANDARD SIZES UP TO 2000 I.H.P. 
CONDENSING PLANT SEPARATE OR COMBINED. 
LOW STEAM CONSUMPTION AND HIGH EFFICIENCY GUARANTEED. 


CONTRACTORS TO THE ADMIRALTY AND MUNICIPAL CORPORATIONS. 


Licensees for the SCHMIDT System of Highly sapeaaied 
Steam. 


For further Particulars apply to 


London Office: 52, Lime Street, E.C. 


A 

ail 9° 4 

4 
© 
& “LATEST CATALOGUES POST FREE ON RECEIPT OF TRADE CARD. 
| Works: 230, UPPER THAMES STREET, LONDON, E.C. 
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FARADAY & SON'S 


Electric Light Fittings. 


IN PICTURESQUE & CLASSIC FORMS. 


Showrooms & Works (Extended) 
2,3 & 4, BERNERS ST., OXF ORD CIRCUS, 


WwW. 
ELE CTRICAL INTERLOCKING. oRYSTAL PALAOR. 1692. 
The Board of Trade have eombining the connection between the Telegraph 
Diploma of Honour (the Wight Badinburgh, 1890. For Particulars, P ans, and Estimates, apply toe 


SAXBY & FARMER, Ltd., Railway Signal Gecuuninn. Canterbury Road, KILBURN, LONDON, N.W. 
Manufacturers of Ratlway Signals, Cabins, Interlocking Levers, Block Instruments, and Signal Work of every description, Electrical and Mechanical. 1119 


Coronation 
Lamps 


Write for Prices 
to the 


Brush Electrical Engineering Co., Ltd., 


Victoria Works, 
Belvedere Road, Lambeth, 


London, S.E. 
(South End of Charing Cross Footbridge.) 


BOILER MOUNTINGS 


VA LVES for all purposes. 


Order ‘HOPKINSON’S own make.” 
J. HOPKINSON & CO., Ltd., Huddersfield, 


Showroom & Depdt:—165, Queen Victoria LONDON, E.O. 


Telegrams: “ Hopkinson, Huddersfield”, *“Walwestem, .ondon.’ 
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C A 3 L ie Ss For POWER and 
LIGHTING. 
Prompt Deli fi Prompt Deliv Stocks 
TELEGRAP H MF G., CO., Ld., = at Works, 
LONDON: ff, Queen Victoria St., L 3 2 Y 8, Moseley 
Peet. 
MANCHESTER: 2, Parsonage, IRMINGHAM: Cornwall Buldings, 
Blackfriars. Cornwall Street. 
GLASGOW : 177, West George St. BELFAST: 6, Victoria Street. 


HIGH Ow 
TENSION, | ano WIR ES. 


VERITYS 


JEWELL INSTRUMENTS. 


BEST AND MOST RELIABLE 
INSTRUMENT FOR CENTRAL STATION 
ENGINEERS. 


NEAR WARRINGTON. 


JUST ISSUED! 
CIRCULAR No. 38. 


VICTORIA WORKS, ASTON. 
LONDON AND SOUTH OF ENGLAND: 31, King Street, Covent Garden, W.C. (Head Office). 
MIDLANDS (with SOUTH WALES): Piume Place, Aston, Birmingham. 
NORTH OF ENGLAND (with NORTH WALES & IRELAND): 3, Hardman Street, Deansgate, 


SCOTLAND: 40, Bath Street, Glasgow. Manchester. 
Telegrams : “VERITY,” London, Birmingham, or Manchester, and ‘‘ VERITYS,” Glasgow. 


| | 
JENELLVOLIME Te — 
a 
| 


Telegrams: “ Hopkinson, Huddersfield” > “Walwestem, aondon.° 
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NEW PROCESS 


HIDE GEARS. 


NOISsSELESS. 


EQUAL IN STRENGTH 
TO METAL. 


NO BREAKING OF COGS, 
SMALL VIBRATION, 
NO NOISE. 


~ Send for Special Price List of “Electric Car Gears.” 


NEW PROCESS RAW HIDE GEAR WHEEL, NEWCASTLE-ON-TYNE, 
One of the Largest yet made, 
332 In. pitch diameter, Iron Shrouds and Centre And at LONDON, LIVERPOQL, MANCHESTER, LEEDS, BIRMINGHAM, and CARDIFF, 


E. GOOSSENS, POPE & CO., 


MANUFACTURERS 


HiGH 


A SPECIALITY. 


Lams, 


LONDON: 


5, Guildhall Chambers 


LIVERPOOL: 


17, South Castle 


Basinghall Street. Street 
elephone: 700 L. Wall. Telegrams 
Telegrams 200 Volt, 16 Candle-power (Full size). FILAMENT. ~<a 
ry e 


DURAMENTUM, LONDON. 


Head Office and Works: il 
Messrs. BAXTER & CAUNTER 
T AUNTON 5, Macclesfield St., 
Shaftesbury Avenue, W. 


Telegrams : “RAPIDOLITE, LONDON.” 
Telephone No. 3453 Gerrard. 


ENGLAND. 


Code: Lieber’s. 
Nat. Telephone: 
No. 9 Glasgow Address: 
Telegrams: Mr. J. CHARTERS, 


123, Wellington St., Glasgow. 


Telegrams: ‘*KILOWATT, GLASGOW.” 
Telephane No. 231, 
Code: ABC. 


“ARC, TAUNTON.” 


Codes: Al, ABC and Lieber’s. 


u [2%] 
3 
: 
SEG 
: 
4 
L 
; 


BLECTRICAL REVIEW SUPPLEMENT. 


VULCANIZED 


HIGH TENSION or LOW TENSION 


MANUFACTURED BY 


GREENGATE RUBBER AND CABLE WORKS, 
SALForD, MANCHESTER. 
LONDON :—  GLASGOW:— 

26, Shaftesbury A venue, W 62, Robertson Street. Albion Buildings, St. James St. 
SCOTT 

4 Ltd. 

NOR IC KE. 
3 MAKERS of 

DYNAMOS & MOTORS 


Lae ONLY. 


dune 27, 1903. (28) 11 
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LINDSAY BURNET 


Moore Park Boiler Works, GOVAN, GLASGOW. 


BOILERS 


NOTED for High Efficiency, and for 
Great Economy in Up-keep. 
L. BURNET & CO., have made a Speciality of these Boilers for 
many years, and offer them for all pressures up to 
250 Ibs. per sq. in. 


FEED HEATERS. 


Our ‘‘ Patent Century” Type. 
INQUIRIES AND CORRESPONDENCE SOLICITED. 


Telegrams :—'‘ BURNET, GLASGOW.” 


PATENT DRIVING BELTS 


GUTTA-PERCHA CANVAS, AND BALATA. 


As an article of practical 
utility indispensable to manu- 
facturers in every line of 
business, DICK’S PATENT 
BELTS hold an ahsolutely 
unique position, and the in- 
troduction of the various im- 
provements which experience 
has from time to time sug- 
gested, fully justifies their 
claim to be the only perfect 
Driving Belt in existence. No 
better proof of the striking 
Superiority of Dick’s Patent 
Belts can be offered than.the 
remarkable increase in the 
sales during the past few 
years in every part of the 
world where Driving Belts are 
used, notably in such im- 
portant fields as the chief 
countries of Europe, South 
America, Australia, the South 
African Goldfields, India, 
Japan, &c. 


SPECIAL FEATURES: 


Great Durability. 


Enormous Driving 
Strength. 
Perfect Steadiness and, 
Smoothness in Working. 
Entire Absence of 
Stretching or Slipping. 


ALL BELTS BEAR 
‘OUR TRADE MARK. 


Price Lists, Sam ples, and Testi- 
monials may be obtained of 
the Patentees and Makers. 


GREENHEAD WORKS, and 
Ee. Go SV. DiICEs., 46, St. Enoch Square, GLASGOW. 
Wholesale Depéts:—LONDON: 58, QUEEN VICTORIA STREET, E.O. 


MANCHESTER : BIRMINGHAM : NEWCASTLE-ON-TYNE : | LEEDS : BRISTOL : DUBLIN: BELFAST: EDINBURGH : 
10, Corporation St. 8, Dale End. 8, Neville Street. 5, New Station St. | 53, Corn Street. | 43, Henry St. | 22, North Street. | 12, North Bridge 
Specially appointed Agents in Paris, Vienna, Brussels, Moscow, Dulsburg (Germany), Bucharest. Horgen (Switzerland), Gothenburg, 
Christiania, Copenhagen, Bilbao, Calcutta, Bombay, Yokohama, Constantinople, Sydney, Melbourne, Brisbane, 

Adelaide, Dunedin, Auckland, Montreal, Valparaiso, &c. 


BABCOCK WILCOX, 


PATENT WATER-TUBE 


STEAM BOILERS 


;OVER 3,000,000 H.P. IN USE, 


1,000,000 H.P. of which are installed in 


Electric Light & Traction Stations. 


150 PLANTS EQUIPPED IN GREAT BRIVAIN AND IRELAND ALONE. 


COMPLETE STEAM PIPING INSTALLATIONS 
AND ALL BOILER HOUSE ACCESSORIES. 


Head Offices: 


Oriel House, Farringdon Street, LONDON, E.C. 
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Makers of 
GENERATORS, 
MOTORS, 
CONTROLLERS, 
STARTERS, 
ARC LAMPS, 
CRANES, 
HOISTS, 
CAPSTANS, 
WINCHES, 


MOTOR DRIVEN 
PUMPS, 


VENTILATING FANS, 
&e. 


ENGLAND. 


PREPAYMENT ELECTRICITY 


FOR ALTERNATING AND 
CONTINUOUS | 
CURRENTS. 


NO MERCURY 
CONTACTS. 


NO SHUNT CURRENTS 


NO LIQUIDS. 


NO PERMANENT 
MAGNETS. 


NO APPRECiABLE FALL 
IN VOLTS. 


PERFECT CONSTANT 
ZERO. 


PENNIES OR 
SHILLINGS. 


INDISPENSABLE WITH 
FREE WIRING. 


1000 METERS ALREADY 
IN USE. 


The ROCHDALE ELECTRIC CO., 


Manufacturing Electricians, 


Works: SHAWCLOUGH, 


ROCHDALE. 


National Telephese No. 


nit Jame 27, 1 TEE ELECTRICAL EXYIEW SUPPLERERT. Vv 
ROYCE” TWO-BEARING ROPE-DRIVEN POWER GENERATOR. 
: 
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LINDSAY BURNET 


Moore Park Boiler Works, GOVAN, GLASGOW. 


BOILERS 


NOTED for High Efficiency, and for 
Great Economy in Up-keep. 


L. BURNET & CO., have made a Speciality of these Boilers for 
many years, and offer them for all pressures up to 
250 Ibs. per sq. in. 


FEED HEATERS. 


Our ‘‘ Patent Century” Type. 
Telegrams :—‘‘ BURNET, GLASGOW.” INQUIRIES AND CORRESPONDENCE SOLICITED. 


DICK’S PATENT DRIVING BELTS 


GUTTA-PERCHA CANVAS, AND BALATA. 


As an article of practical 
utility indispensable to manu- 
facturers in every line of 
business, DICK’S PATENT 
BELTS hold an absolutely 
unique position, and the in- 
troduction of the various im- 
provements which experience 
has from time to time sug- 
gested, fully justifies their 
claim to be the only perfect 
Driving Belt in existence. No 
better proof of the striking 
superiority of Dick’s Patent 
Belts can be offered than.the 
remarkable increase in the 
sales during the past few 
years in every part of the 
world where Driving Belts are 
used, notably in such im- 
portant fields as the chief 
countries of Europe, South 
America, Australia, the South 
African Goldfields, India, 
Japan, &c. 


SPECIAL FEATURES: 


Great Durability. 


Enormous Driving 
Strength. 


Perfect Steatiness and, 
Smoothness in Working. 


Entire Absence of 
Stretching or Slipping. 


ALL BELTS BEAR 
OUR TRADE MARK. 


Price Lists, 8am ples, and Testi- 
monials may be obtained of 
the Patentees and Makers. 


GREENHEAD WORKS, and 
Wholesale Depdts :—LONDON: 58, QUEEN VICTORIA STREET, E.O. 


MANCHESTER : BIRMINGHAM : NEWCASTLE-ON-TYNE : LEEDS: BRISTOL: DUBLIN: BELFAST: EDINBURGH : 
10, Corporation St. 8, Dale End. 8, Neville Street. | 5, New Station St. | 53, Corn Street. | 43, Henry St. | 22, North Street, | 12, North Bridge 
Specially appointed Agents in Paris, Vienna, Brussels, Moscow, Duisburg (Germany), Bucharest. Horgen (Switzerland), Gothenburg, 
Christiania, Copenhagen, Bilbao, Calcutta, Bombay, Yokohama, Constantinople, Sydney, Melbourne, Brisbane, 

Adelaide, Dunedin, Auckland, Montreal, Valparaiso, &c. 


PATENT WATER-TUBE 


STEAM BOILERS 


;OVER 3,000,000 H.P. IN USE, 


1,000,000 H.P. of which are installed in 


Electric Light & Traction Stations. 


150 PLANTS EQUIPPED IN GREAT BRIVAIN AND IRELAND ALONE. 


COMPLETE STEAM PIPING INSTALLATIONS 
AND ALL BOILER HOUSE ACCESSORIES. 


Head Offices: 


Oriel House, Farringdon Street, LONDON, E.C. 


BABCOCK AND WILCOX BOILER FITTED WITH SUPERHEFATER. 
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GENERATORS, 
MOTORS, 
CONTROLLERS, 
STARTERS, 
ARC LAMPS, 
CRANES, 
HOISTS, 
CAPSTANS, 
WINCHES, 


MOTOR DRIVEN 
PUMPS, 


VENTILATING FANS, 
&c. 


“ROYCE” TWO-BEARING ROPE-DRIVEN POWER GENERATOR. 


ENGLAND. 


“WATSON” PREPAYMENT ELECTRICITY 


FOR ALTERNATING AND 
CONTINUOUS 
_ CURRENTS. 


NO MERCURY 
CONTACTS. 


NO SHUNT CURRENTS 


NO LIQUIDS. 


NO PERMANENT 
MAGNETS. 


NO APPRECIABLE FALL 
IN VOLTS. 


PERFECT CONSTANT 
ZERO. 


PENNIES OR 
SHILLINGS. 


INDISPENSABLE WITH 
FREE WIRING. 


1000 METERS ALREADY 
IN USE. 


The ROCHDALE ELECTRIC Ltd, 


Manufacturing Electricians, 
Werks: SHAWCLOUGH, ROCHDALE. 


: 
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will satisfy all requirements and give no trouble. 


Every Starter is guaranteed to have an insulation resistance 
of over 5 MEGOHMS. 


The Resistances are of AMPLE CAPACITY. 


MARRYAT & PLACE, 


28, Hatton Garden, E.C. 


Telephone: 991 Holborn. 


OF THE LATEST & MOST IMPROVED DESIGNS 


FOR LIGHTING and POWER TRANSMISSION. —~> 


This Illustration shows an .. 


OPEN-TYPE 
FOUR-POLE 


DYNAMO or MOTOR 
For BELT DRIVING. 


PRICES and PARTICULARS 
OF ALL SIZES 
ON APPLICATION. 


THEE 


SANDYCROFT FOUNDRY Near CHESTER. 


A.VANDAM & CO., 


18, Gerrard Street, Soho, Wa. 
MANUFACTURERS OF ELECTRICAL ACCESSORIES. 


We are Makers of all Accessories and Sundries for Electrical Installations. High 
Voitage Goods of Every Description are Our SPECIALITIES. 

Apply to us when Estimating. You will find our Prices in every way very favourable, and | 
the Quality of Cur Gocds, as well as the Designs, are well known on the Market to be of the Best. 


ENQUIRIES for LANCASHIRE and YORKSHIRE to be Addressed to Our MANCHESTER BRANCH :— 


20, DEVONSHIRE STREET, ALL SAINTS, MANCHESTER, — 


Telegrams: ' Density,” Telephone; 4986, Central, 
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Mi OTO RS Standard and 


LARGE 
STOCK OF 
ALL 
SIZES. 


PROMPT 
DELIVERY. 


WRITE 
FOR PRICE 
LIST 


FITTED WITH PATENT WORM REQUCTION GEAR. 


ELECTROMOTORS LIMITED, 


- Openshaw, MANCHESTER. 


London Office:—35, Queen Victoria Street, E.C. Teleghone No. Banke 


THE CONSOLIDATED TELEPHONE 


THE “Cc. 


INTERCOMMUNIGATION TELEPHONES, 


STANDARD MOTOR 


MADE FOR 
WALI OR DESK THLAPHON ES 
WITH 
BATTERY OR MAGNETO RINGING. 
With this System— (4) There is no Radical Arm to work 
(1) There is no delay in obtaining loose and get out of order. 
(5) Connection with two “ Stations” 
pe ‘ cannot be made unintentionally, 
(2) Communication 18 obtained with . ~ as on other systems. 
any other station by merely 
inserting the plug inthe required (6) Absolute certainty of connection 
socket. is secured. 
(8) A Central Switch Board and the (7) The “Home Station” can be 
services of an Operator are called even when the Plug has 
entirely dispensed with. not been replaced. 


All Goods Manufactured in this Country. 


Head Office: 38, VICTORIA STREET, LONDON, s.w. 
WORKS :-COVENTRY, ENGLAND, 
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CORONATION ILLUMINATIONS. 


“CORONATION” - - 


ARC LAMPS 
- ann CARBONS 


BURN WITH A GOLDEN YELLOW FLAME. 


Write for Prices and Particulars. 


CROMPTON & CO., LTD., 


ARC WORKS, CHELMSFORD. 


A LARGE STOCK OF POWERFUL PROJECTORS 


FOR CONTINUOUS OR ALTERNATING CURRENTS. 
(24) 


CABLE & CONSTRUCTION CO., Ltd. 


SEE HOW THE 


FREMIER [AMP SCORES 
over all other high effi- 
ciency lamps. 

The black disc in the 
diagram A shows the life 
of other high efficiency 
lamps, the white disc 
shows the greater life 
of the Premier Lamp. 


Head Office:—HAMILTON HOUBE, VICTORIA EMBAKKMENT, E.C. 
Teleohone :—1§11, HOLBORE. 


LAYING CALLENDER MAINS 


The black coil in d‘a- 
gram B shows the waits 
used per 1000 hours by 
other high  efticiency 
lamps, the dotted coil 

. 6hows the watts used 
by the Premier Lamp 
per 1000 hours, the 
white coil showing the 
saving. 


THE PREMIER ELECTRIC LAMP CO., LTD., 


HUYTON QUARRY, LIVERPOOL, 


LONDON: BAXTER & CAUNTER, 5, Macclesfield Street, 
Shaftesbury Avenue, W.C, 


WOLVERHAMPTON; W. H. McLEAN, 22, Albany Road. 
GLASGOW; MORRIS, WARDEN & CO,, 25, Gordon Street. 
SHEFFIELD; HATTERSLEY & DAVIDSON, 145, Norfolk Street. 


: 
| 
i 
4 
| 
j 
| 
q 
} 
4 
+ | 
; 
| 
| 
} 
a 
SSS 
IFEYZ / | \CURRENT 
4 
i 
‘ 
DURHAM 


June 27, 1908.) THE ELECTORAL S0PPLEMENT. (99) 1X 


HIRAM 


Manufacturers of the Celebrated 


ELECTRIC 
INCANDESCENT 


ELECTRICAL AND 
ENGINEERING CO., 


Limited. 


HALF FULL SIZE. 


HALF FULL SIZE. 


ALLIED WORKS: 
London. Darlington. 
Worcester, | Middlesbrough. 


Telegrams: 
** ARCONCELLO LONDON.” 


Telephone 731 Westminster. 


Lamps for Traction Work a Speciality. 
EVERY LAMP TESTED BEFORE BEING DESPATCHED. 


5 s Obtain Quotations before Placing Contracts. 
Cheques and Communications re Accounts to— | All Orders and Communications re Lamps to— 
65—67, GRACECHURCH STREET, E.C. 38—44, GILLINGHAM STREET, S.W. 


AGENTS WANTED. 


PATRICROFT, MANCHESTER. 


MANUFAGTURERS OF 


Compound High-Speed Self-Lubricating 


STEAM ENGINES |} 


In Standard Sizes from 40 to 5000 H P. OG 


AS AT PRESENT BEING 
BUILT FOR :— 


Birkdale, Beckenham, Garston, 
Hull, Hornsey, Hendon, Kirk- 
caldy, Lowestoft, Leng Eaton, 
Liandilo, Merthyr, Middles- 
brough, Rochdale, Rothesay, 
Reading, St. Pancras, Salford, 
Sheffield, Sheerness, Swindon, 


| 

| 

| 
| 


ACCRINGTON CORPORATION—200 Kw. PLANT. 


Sub-Licensees to Messrs. Easton & Co., Ltd., for 
The SCHMIDT PATENT SYSTEM FOR DEALING WITH 
HIGHLY SUPERHEATED STEAM. 


LONDON OFFICE: 6, OLD QUEEN ST., WESTMINSTER, S.W. Representative for Scotland: JOHN A. RUDD, | 
177, West George St., Glasgow. 
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CLUTCH COUPLIN 


(PATENT). 
Suitable for High or Low Speeds. 


Made also as Fast and Loose Pulley. 
Specially applicable for Electrical Work. 


Over 100,000 H.-P. at Work. 


COWLISHAW, VALKERE & CO., Ltd., 


Grgineers and Zronfounders, 


ETRURIA, STOKE-ON-TRENT. 
AGENTS WANTED WHERE NOT ALREADY REPRESENTED, 


GAS ENGINES. 


160-Brake-H.P. PRODUCER GAS ENGINE. 
e Engine illustrated is fitted with Water-Cooled Piston and Exhaust Valve. 


THE CAMPBELL GAS ENGINE CO. 


MALIFAX, ENGLAND. 


London Office:—114, Tooley Street, S.E.; Glasgow Office :—104, Bath Street. 


EFFICIENCY AND LIFE. 


EVERY LAMP GUARANTEED 


MANUFACTURED BY 


CRYSELCO, Lrp., 
“oo ATTHE KEMPSTON WORKS, BEDFORD, 
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WHITFIELD, 


STOCKPORT. 


MERSEY DYNAMOS 
MOTORS. 


Telegraphic Address :—‘‘ MOTORS, STOCKPORT.’ 
100-H.P. QENERATOR. Telephone Ne. 180 


LONDON OFFICE :—150, LEADENHALL STREET, E.C. 


ELECTRIC LIGHT FITTINGS 


To Suit all Styles of Decoration. 
A FEW OF THE LATEST PRODUCTIONS IN CHEAP SPIDER FITTINGS. 


/- 


Subject to Trade Discount. 


Manufacturers of Everything Connected with the Electrical Trade. The Trade only Supplied 


STEEL 
ACCESSORIES 


ELECTRIC WIRING. 


Please Apply for Catalogue and Discounts: 


METALLIC SEAMLESS TUBE CO., Ltd., Wiggin St., Birmingham. 


AGENTS: 
LONDON: Messrs, Corrie & Gostwyck, 9, Bridge St., Westminster. LIVERPOOL: Messrs. T. C. Welding & Co., Ltd., 3, Redcross St. 
NOTTINGHAM: Mp. S. Haynes, 13, Mount Street. NEWCASTLE: Messrs. R. Bowran & Co., 3, St. Nicholas Buildings, 


Drury Lane, LONDON, W.C. a 

Surrey Works, SMETHWICK. ae 

Barnet Worke, BIRMINGHAM. 
\ NOTE PRICES. 
E 13386—3/7 E 1334—3/9 

/ 
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BEST. CHEAPEST. 


- Obtain Quotations from: 


Werks : GATESHEAD-ON-TYNE. 
Lendon : 141, FENCHURCH STREET. 


Before Placing Contracts 


THE SUNBEAM 
LAMP CO., Ld., 


GUARANTEED 


EFFICIENT. 


HIGH VOLTAGE. 


HIGH VOLTAGE. 
Nat. Telephone: 66 W A L K R. Hi O DG ETT walker ‘Saltord." 


ENCLOSED 


FOR HEAWY DUTY. 


Cast Steel Frames. Highest Efficiencg. 


Low Temperature Rise. 


Large Overload Capacity. 


High-Class Workmanship and 


Slotted Armatures with 
Machine Cut Slots. 


Removeable Former Winding:, 


Fixed Position of Brushes 


at all Loads. Material. 
Work in any position on Floor, < — 
Wall, or Ceiling. Rock Bottom Prices, 
ee cer. 
Write for our New liius- 
trated Catalogue. 


STANDARD 20-H.P. MOTOR, 500 VOLTS. 
St. Simon’s Electrical Works, 


WALKER & HODGETTS, Lid., SALFORD. 


LONDON :—8, Mason’s Avenue, Basinghali Street, E.C. GLASGOW :—G. & A. ANDERSON, 62, Robertson Street. 


DYNAMOS MOTORS. 


Multipolar Type from 1 to 200 H.P. 
TWO-POLE MACHINERY to order. 
SLOW SPEED MOTORS for direct driving. 


SPECIALITY.—High Voltage Enclosed Motors. 


MANUFACTURHD BY 


Bayham Place, LONDON, W.W. 


7 


Telegrams: “ SATURATION, LONDON." Beleghone King’s Cress, 


NO METAL SHAGVIE® 


FILAMENTS SHORT AND SELF-SUPPORTING. 


l 
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THE 
“STEARN 
ENGLISH-MADE 


Lamps 


ARE THE BEST. 


SPECIALITY 


HIGH VOLTAGE 
LAMPS 


UP TO 250 VOLTS. 


ALL OTHER VOLTAGES & ALL CANDLE POWERS 


‘ 


WO METAL SHACKLES REQUIRED. 


FILAMENTS SHORT AND SELF-SUPPORTING. 


NATURAL SIZE. 200 to 250 volts, 8 and 16 C.P. 


WRITE FOR PRICE LIST TO THE 


ZURICH INGANDESCENCE LAMP 


COMPANY 
47, Victoria Street, LONDON, S.W. 


Factory: SANDYCOMBE ROAD, KEW GARDENS, 5.W. 


~ 


BROWN & CoO., 


WATERLOO SAW MILLS, 
73 to 85, McAlpine Street, GLASGOW. 


Telegrams Boxes, Glasgow.” 
Telephone Nos. 560 and 567 Argyle. Corporation Tae No. 567, 


CABINET AND WOODWORK FOR ELECTRICIANS 


Im Plain and Famcy Woods. 


BEST MATERIAL and FINEST FINISH. 
SEND FOR QUOTATIONS. 


SPECIAL QUOTATIONS FOR CUSTOMERS’ OWN PATTERNS ON 
RECEIPT OF ORAWINGS OR SAMPLES. 


London Office: 28, Gray’s Inn Road, W.0. 


CLOTH. POST FREE, 7s. 6d. 


APPLIED MAGNETISM 


AN INTRODUCTION TO THE DESIGN OF 
ELECTRO-MAGNETIC APPARATUS. 


By J. A. KINGDON, B.A.., 


Formerly Math. Schol., Pem. Coll., Oxon. 


75 ILLUSTRATIONS, MANY ORIGINAL; SEVEN TABLES. 


CONTENTS. 


Chap. I., General Principles of Magnetism ; Chap. II., The Electromagnetic 
Units; Chap. III., Magnetomotive Force of Current; Chap. IV., Ma; netic 
Traction; Chap. V., Generation of Electromotive Force; Chap. VI., Qualitative 
Magnetism; Chap. VII., The Alternator; Chap. VIII., The Dynamo; Chap IX., 
Magnets and Magnetic Leakage; Chap. X., Commutators and Collectors; 
Chap XI., Hysteresis and Heating of Armatures; Chap. XII., Alternating 
Magnetic Flux; Chap. XIII. Electromotors; Chap, XIV., Polyphase Currents 
and Rotary Fields; Chap. XV., Magnetic Measurements; Chap. XVI., Calcula- 
lations in Inch Measures. Appendices:—I, Dimensions of Fundamental, 
Derived and Electromagnetic Units; II., Symbols and Formule. Index, 


H. ALABASTER, GATEHOUSE & CO., 
4, LUDGATE HILL, LONDON, E.C. 


CLOTH, ILLUSTRATED, 2a@., POST FREE. 


A 


D. E. CONNOR, C.E. 


H. ALABASTER, GATEHOUSE & CO., 
4 LUDGATE HILL, LONDON. ihe 


> 
4 


XIV [84 THE ELECTRICAL REVIEW SUPPLEMENT. (June 27, 1903. 


NALDER BROS, 


N.C.S. 
MOVING COIL TYPE INSTRUMENTS. 


N.C.S. 
Made in Circular Cases of following dial diameters : Sector Pattern 9 in. Radius 
6 in., 9 in., 12 in. Pointer. 


Length of 


Seale 12 in. 


Also Sector-shaped with | 
7 in. and 9 in. Radius Pointers. 


Edgewise with 
7 in., 9 in. and 12 in. Radius Pointers. 


Special Paralleling Voltmeters. 


The above can be arranged to meet any require- 
ments. 


WITH OR WITHOUT ILLUMINATED SCALES. 
N.C Ss. 


Portable Ammeters and Voltmeters. 


N.C.S. 


Edgewise Pattern 7 in. Radius Pointer. 
Length of Scale 8 in. 


Portable Instruments can be made in our Moving Coil Type for universal use, with a series 
of shunts for use as an ammeter, and a variable resistance for a wide range 
as a voltmeter. 


Telegrams :—'‘ OCCLUDE, LONDON.” Telephone Nos. 124 Bank, 6124 Bank. 


34, Queen Street, Cheapside, London, E.C. 
CATALOGUES FREE ON APPLICATION. 


AGENTS :—ELECTRICAL ENGINEERING STORES, ll, Upper Priory. Birmingham; W. McGEOCH 
and Co., 108, Argyle Street, Glasgow; and Messrs. SIMON, BERRY & Co., 65, King Street, Manchester; 
R. BOWRAN & CO., 3, St. Nicholas Buildings. Newcastle-on-Tyne, 
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YORK 85. BUCKJNGN&M GATE) 
LONDON. SM, 
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Feed-Water 


Heaters. 


Water passes through straight tubes, 
easily cleaned inside and out by un- 
skilled labour. Expansion provided 
for without internal packing. Ample 
depositing chamber and easy access to 
all parts. Simplicity of design enables 
high efficiency to be kept up. 


HOLDEN @ BROOKE, Litd., 


4 Sirius Works, West Gorton, Manchester. London Office: 110 Cannon St., E.C. i 


Offtcial Motices. 


NUNEATON AND CHILVERS COTON URBAN DISTRICT COUNCIL. 
ELECTRICITY WORKS EXTENSIONS. 


HE ELECTRICITY COMMITTEE of the Council are prepared 
to receive Tenders for the following :— 


Section B.—Supply and delivery of 
(a) Private Lighting Cables (Paper). 
(b) Pablic Lighting Cables (Rubber). 
(c) Joint Boxes and Compounds. 


Section C.—Saopply, dehvery and erection of 20 Arc Lamp 
Columns with Incandescent Brackets, com- 
plete with Arc and Incandescent Lamps, 
Cut-Outs, Switches, Resistances, and all 
Accessories. 


Tenderers are at liberty to quote for one or all of the sections or 
sub-sections, but not for part of a sub-section. 

Specifications aud Forms of Tender may be obtained from the 
undersigned on depositing the sum of Two Guineas fur each 
Section, which sum will be returned on receipt of a bond fide 
Tender. 

Sealed Tenders endorsed ‘‘ Tender for Cable,” or Tender for Arc 
Lamps,” as the case may be, and addressed to the Chairman of 
the Electricity Committee, Electricity Works, Nuneaton, must 
be delivered on or before July 2nd, 1902. 


8. CAMERON GIBSON, A.M.I.E.E., 
Electrical Engineer. 


Electricity Works, 
Coton Road, 
Nuneaton. 7985 


DEVON COUNTY COUNCIL. 


HE VISITING COMMITTEE of the Devon County Asylum, 
Exminster, is prepared to receive Tenders for the following 
works :— 


Section I.—Wiring Alterations and Additions. 
II.— 2000 Lamps. 
»» III.—Booster, Dynamo and Motors. 
», 1V.—Switchboard. 
»  V.—Replating of a Battery of 120—700 ampere 
hour cells, &c. 


Plans and General Conditions of Contract may be inspected, and 
Specifications obtaiaed, at the Offices of the Council’s Consulting 
Engineers, Messrs. O’GormAN & CozeNns-Harpy, 82, Victoria Street, 
Westminster, on and after June 26th, upon deposit of Five Guineas, 
which will be returned on receipt of a bona fide tender, which must 
reach the undersigned rt the Castle, Exeter, before noon on 
WEDNESDAY, JULY 28rd, 1902. 

The Committee do not bind themselves to accept the lowest or 
any tender, nor will they pay any expenses in connection 


therewith. 
H. MICHELMORE, 
Clerk to the Devon County Council. 


Orfictal Motices.—Continued. 


TO MAKERS OF ELECTRICAL TRAMCARS. 


HE LONDON COUNTY COUNOIL is prepared to receive 
Tenders for the manufacture and delivery of’ 80 Double- 
decked Ele.tris Tramcars, complete with Trucks, Motors, Con- 
trollers, Ploughs, &c., for the service of the Council’s Conduit 
Tramways. Persons desiring to submit Tenders may obtain the 
Specificatior, Schedule of Quantitier, Form of Tender, Drawingr, 
aud other particulars, at the County Hall, Spring Gardens, 8.W., 
upon payment of the sum of Two Pounds. This amount will, 
after the Council or its Committee shall have oome to a decision 
upon tke Tenders received, but not before, be returned to the 
tenderer, provided he shall have sent in a bond fide Tender, and 
not have withdrawn the same. Tenders must be upon the Official 
Forms, and the printed instructions contained therein must be 
strictly complied with. The contractors will be bound by the 
contract to pay to all workmen (except a reasonable number of 
legally bound apprentices) employed by them, wages at rates not 
less, and to observe hours of labour not greater, than the rates 
and hours set out in the Council’s list; and such rates of wages 
and hours of labour will be inserted in, and form part of, the 
contract by way of Schedule. Each Tender is to be delivered at 
the County Hall, in a sealed cover, addressed to ‘‘ The Clerk of 
London County Council, Spring Gardens, 8.W.,” and marked, 
‘‘Tender for Rolling Stock—L.C.C. Tramways.” No Tender will 
be received after 10 o’clock a.m. on Tuxspay, 15th, 1902. 
Any Tender which does not comply with the printed instructions 
for tender may be rejected. 

The Council does not bind itself to accept the lowest or any 
Tender, and it will not accept the Texder of any person or firm 
who shall on avy previous occasion have withdrawn a Tender after 
it had been opened, unless the reasons for the withdrawal were 
satisfactory to the Council. 

G. L. GOMME, 


Clerk of the Council, 
Connty Hail, 
Spring Gardens, 8.W. 
June 25th, 1902. 


URBAN DISTRICT OF EPSOM. 


ELECTRIC LIGHTING EXTENSION PLANT, 


— EPSOM URBAN DISTRIOT COUNCIL are pre to 
receive Tenders for the supply and erection of the following 
plant :— 


Contract 1.—Semi-marine Dryback Boiler with Fittings, &c. 

»,  2.—Bjector Condensers, Circulating Pumps, and 
Pipework. 

 93.—Spray Cooling Pond. 

» 4.—Steam, Feed, and Drain Pipes, &. 

» 5 —One 150 Steam Dynamo (Vertical 
Enclosed High-speed Engine) and Switch- 
gear, 

Persons tendering are at liberty to tender for any contract or 
contracts, or for the whole of the contracts, but not part of one 
contract. 

Tenders will be considered from those firms only who have plant 
of similar size and type working satisfactorily in other electricity 
supply works. 

Copies of Specification, with Form of Tender, General Conditions 
and Plans, can only be obtained at the offices of the undersigned 
on and after June 18th, 1902, cn depositing a cheque for Five 
Guineas, which sum will be returned on receipt of a bona fide 
tender. Applicants to state the contracts for which they propose 
tendering. 

The works will be carried out in accordance with the Plans and 
Specifications prepared by Mr. W. C. C. Hawtayne, of 9, Queen 
Street Place, London, E.C., Consulting Engineer to the Council, 
from whom further information may be obtained on and after the 
18th June, 1902. 

Tenders, sealed and marked ‘‘ Tender for Electric Lighting 
Extension Plant,” to be addressed to the Clerk to the Council, 
Council Offices, Epsom, and to be delivered on or before 12 o’clock 
noon on the 18th Juty, 1902. 

The Council do not bind themselves to accept the lowest or any 


tender. 
(Signed) 
E. G. WILSON, 
Olerk to the Oouncil. 
Council Offices, 


Epsom. sole 


[Continued om page 16.] 


AR: 

q 
q 
al. 


THE ELECTRICAL REVIEW SUPPLEMENT. 


27, 1908. 


Otficial Potices.—Continued. 


STALYBRIDGE, HYDE, MOSSLEY AND DUKINFIELD 
TRAMWAYS AND ELECTRICITY BOARD. 


Contracts Nos. 4 and 5. 


HE BOABD are prepared to receive Tenders for the supply, 
delivery, erection and construction of the following :— 


Contract No. 4. 
Section A.—Three 500 xw. Steam-driven Direct- 
; coupled Three-phase Alternators, &c. 
Section B.—Three 50 kw. Steam-driven Direct-coupled 
Continuous Current Exciters, &c. 


Contract No. 5. 
Permanent Way, including Copper Bonding and Con- 
duits for Cables. 

Tenderers are at liberty to tender for any one or all of the 
Sections but not for part of a Section. 

Specifications and Forms of Tender may be obtained from the 
undersigned on making a deposit of One Guinea in respect of each 
contract, which amount will be returned on receipt of a boné fide 
tender. 

Tenders are to be on the prescribed form, accompanied by a 
further deposit of Five Guineas (which amount will returned 
to those whose tenders are in order but not accepted), together 
with the Specification and General Conditions intact, sealed and 
endorsed ‘‘ Contract No. 4” or ‘‘ Contract No. 5,” as the caso 
may be, and delivered to the undersigned on or before Monpay, 
7th, 1902. 

The Board do not bind themselves to accept the lowest or any 


tender. 
FRANK SCHOFIELD, 
Clerk to the Board. 
Town Hall, 
Stalybridge, 
June 10th, 1902. 1878 


BURGH OF FALKIRK. 
ELECTRIC LIGHTING. 


HE CORPORATION are prepared to receive Tenders for the 
supply and erection of the following :— 


No. 4.—Steam, Exhaust, Drain and other Pumps, Feed 
Pamp, Tank, &c. 

No. 5.—Balancing Transformers and Motor Generators. 

No. 6.—Storage Batteries. 

No. 7.—Switchboard and Connections. 

No. 8.—Arc Lamps, Incandescent Lamps, and Fittings. 

No. 9.—Cable Work. 

No. 11.—Travelling Crane. 


The Specifications, Plans, &c., can be inspected, and all informa- 
tion obtained, at the offices of Messrs. Burstatt & MonxkHouss, 
Consulting Engineers to the Corporation, 14, Old Queen Street, 
Westminster, 8.W., where copies of the Specifications with Form 
of Tender, General Conditions of Contract, and Plans, can also be 
obtained on and after the 20th June, 1902, on payment of £2 for 
each Specification, which amount will’ be returned if a bona fide 
tender is received by the time stated below. Extra copies of the 
Specifications can be obtained at 5s. per copy; this amount will 
not be returned. 

The Corporation do not bind themselves to accept the lowest or 
any tender, and the contractor whose tender is accepted will be 
required to enter into a formal agreement, under seal, with two 
securities for the due fulfilment of the contract. 

Sealed tenders addressed to me, and endorsed ‘‘Tender for 
Electric Lighting, Contract No. —,” must be delivered at my 
office at the Municipal Buildings, Falkirk, N.B., not later than 
12 o’clock noon on the 14th Jury, 1902. 


A. BALFOUR GRAY, 


EVERSHED & VIGNOLES, Ltd., 


MAKERS OF ALL KINDS OF 
ELECTRICAL INSTRUMENTS. 
See Advertisement June Gth. 8774 


BELLISS & MORCOM LTD. 


(Successors to G. E. BELLISS & Co., Litd.), 
BIRMINGHAM. 


PATENT SELF LUBRICATING ENGINES 
FOR ELECTRIC LIGHT, POWER OR TRACTION. 


THE 


Lamp C? 


-WorKS AND 
OrFice, 


TRACTION, 
Minimum 

Space 


Construction 


Doulton & Co. 


Limited 


For 


Lambeth 
Lonpon S.E. 


— 
| 
rated Advertisement Alternate Weeks. 
ENDINGS AND 
B and 
volume, Cases Cieth the mate 
. for bading ase alse vopplied Se. 64. 
Londen, 
| 
; 
=SUNBEAM== 
Orrice’ 
GATES 
D. 141, FENCHURCH ST EC. 
: i 
i 
ulton Conduits 


jane 37, (08) iva 


See Stand 
CHLORIDE 


Eizchffiield Patent 


REVERSIBLE BOOSTER. 


As used in the following 
Central and Power Stations: 


BIRKENHEAD CORPORATION. 

BURNLEY ” 

STAFFORD 

ST. HELENS 99 (2) 

CAMBORNE ELECTRIC SUPPLY CO. 

GARSTON AND DISTRICT ELECTRIC SUPPLY CO. 
GATESHEAD ELECTRIC POWER DISTRIBUTION CO. 
MERTHYR TYDFIL ELECTRIC TRACTION CO. 
BUENOS AYRES AND GREAT SOUTHERN RAILWAY. 
CITY AND SOUTH LONDON RAILWAY (4). 
BLACKPOOL AND FLEETWOOD TRAM CO. 
PILKINGTON BROS., ST. HELENS, &c., &c 


FOR FULL PARTICULARS APPLY TO 


The Chloride Electrical . 
Storage Company, Lid., 


London Office :— CLIFTON JUNCTION, 
39, VICTORIA STREET, S.W. Near MANCHESTER. 
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UNIVERSAL DIRECTORY 


(J. A. BERL Y’S). 


POST FREE IN 


Great Britain - - - Price 10s. 
British Colonies - ,, 12s. 
Other Countries - ,, 13s 


LONDON 


H. ALABASTER, GATEHOUSE & CO., 4, Ludgate Hill, E.C. 
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RANSOMES, SIMS JEFFERIES, 


LIMITED. 


. ALL CLASSES OF ENGINES AND BOILERS 
FOR ELECTRIC LIGHT INSTALLATIONS, 


HIGH-SPEED ENGINES 


With Throttle Valve or Patent Automatic “Shaft” Governor. 


ENGINES AND DYNAMOS COMBINED AND TESTED. 
ORWELL WORKS, IPSWICH. 


9, GRACECHURCH STREET, LONDON, E.C. 


=== CATALOGUES AND PRICES ON APPLICATION. 


HEWITT RHODES’ PATENT 


PNEUMATIC SLIPPER 


THE BRAKE AS APPLIED TO BRILL MAXIMUM TRACTION TRUCK AT OLDHAM. 


FOR PARTICULARS APPLY TO THE SOLE LICENSEES: 


ESTLER BROTHERS, 


Telegraphic Address : 29, Laurence Pountney Lane, Telephone No. : 
“TSOLABLE, LONDON.” Cannon Street LONDON E £ 6096 BANK. 


OTIS ELEVATORS 


(OR LIE'TS), 


ELECTRIC, HYDRAULIC, &c., &c., 


FOR 


OTIS ELEVATOR CO., 


4, Queen Victoria Street, London, E.C. 
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INSULATING 
VARNISHES. 


Permanent Plasticity. 
Ability to withstand protracted periods of high temperature without injury. 
Absolute Imperviousness to moisture. 


POSSESSES THESE NECESSARY QUALIFICATIONS. 


Armature Coils insulated with this compound resist the destructive action of vibration 
and excessive heat. 

Keep out moisture by painting armatures with VOLTALAC when motors are run into 
the shops for inspection, and note the decrease in your repair bills. 


IT IS NOT NECESSARY TO STOVE VOLTALAC, 


it air dries to handle in two hours. 
Don’t you believe it will be to your interest to make a practical test of this compound P 


WRITE FOR PARTICULARS. 


MANUFACTURED BY 


STANDARD VARNISH WORKS, 


NEW YORK. LONDON, CHICAGO. 
23, BILLITER ST7., E.C. 
Selling Agents for England :— 


PINCHIN, JOHNSON & CO., Ltd., 
Pinchin’s Wharf, Ratcliff, LONDON, E. 


PROGTOR'S New PATENT SHOVEL STOKER. 


4 PER CENT. OF THE ORDERS received are from 
old Customers. 


20°/, more duty. 10 to 15°/, in economy. 


The following 


ELECTRIC LIGHTING STATIONS 


have been fitted with this Mechanical Stoker and Bars, and repeat 
orde:s given in nearly every case :— 


THE NEWCASTLE-UPON-TYNE ELECTRIC SUPPLY CO., Ltd. THE MORECAMBE WINTER GARDENS CO. THE SWINDON ELECTRICITY WORKS. 

THE BIRMINGHAM ELECTRIC SUPPLY CO., ‘td. THE CANTERBURY CORPORATON. THE BATLEY ELECTRICITY WORKS. 

THE BURNLEY CORPORATION ELECTRICITY WORKS. THE GLOUCESTER ELECTRICITY WORKS. | THE BOURNEMOUTH ELECTRICITY WORKS. 
THE HALIFAX CORPORATION. THE BELFAST ELECTRICITY WORKS. THE MANSFIELD ELECTRICITY WORKS. 
THE BLACKBURN CORPO ?2ATION. THE TYNEMOUTH ELECTRICITY WORKS. THE NELSON ELECTR CITY WORKS. 

THE NEWPORT CORPORATION. : THE CREWE ELECTRICITY WORKS. THE COLNE ELECTRICITY WORKS. 


THE COVENTRY CORPORATION. THE ROCHDALE ELECTRICITY WORKS. cenenenaececene 
THE HUDDERSFIELD CORPORATION ELECTRICITY WORKS. | THE NE. RAILWAY COMPANY, YORK. HAMMERTON ST. IRONWORKS, BURNLEY. 
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SCHIFF & CO.’S 


| Ape Lamp Caphons for OPEN and ENCLOSED Types wan. 


Are Acknowledged to be among the Best in the Market 


MARK, 


The G quality is made for a 
consumption of from jin. to lin. 
per pair per hour, and our W and 
A Alternating and Enclosed Arce 
Lamp Carbons are not surpassed 
for light and absence of ash. 


The “SHIP” Carbons take 
a less number of Watts per 
candle-power without diminu- 
tion of the Are than those of 
other makers. 


FOR PRICES APPLY TO— 


DE GRELLE, HOUDRET & 130, tonnon watt, tonnon. £.0. 


Sole Agemts for Schiff & Co.’s “Ship’’? Carbons. 
Telephone: London Wall 1858. Telegraphic Address: ‘* DEGRELLE, LONDON.” 


ARC LIGHTING. 
A “ye. 607, G. BR AULI = 


Bank. Londor, 


217 & 218, UPPER THAMES STREET, 


Specialities for Indoor Lighting, 


7» Suitable for Shops, Restaurants, Hotels, Mansions, &c., &c, 
Arc Lamps, Search 


All requirements suited, 
Lights, Projectors, 
For Military, Marine, 


Theatrical Photogra- 
phic, Medical and 
other purposes. 


Ask for Latest and up-te- 
date Price Lists of Arc 
Lamps, &c » for all pure 
poses, Free to the Trade 
Only, on application. 


AS SUPPLIED TO 


MEXBOROUGH. 
DEVONPORT. 
LEVENSULME. 
DARTFORD. 
WYNYARD PARK. 
ESCRICK PARK &c. 


Ashmore, Benson, Pease & Co., Ltd., 
rn FLAME ARC LAMPS Now Read 
STOOKTON-ON-TEES, Rew Pattera:F Ask for Price List. Ms 


LARGE STOCKS IN LONDON AND GLASGOW 


WEST OF SGOTLAND BOILER WORKS, 
POLLOKSHAWS, GLASGOW. 


HIGH-CLASS 


DRY-BACK BOILERS 


FOR THE ELECTRICAL TRADE a 
Made by rae 


The most improved machinery. | ~~ 
ALSO i 


MARINE, LOGO. & MULTITUBULAR BOILERS. 


Telegraphic Address PoLLOKSHAWS. 
INQUERIES SOLICITED 


PULOKSHAWS 
GLASGOW 
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THE HUDDERSFIELD CORPORATION ELECTRICITY WORKS. | THE N.E. 


HAMMERTON ST. IRONWORKS, BURNLEY. | 
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G.E.C. 
BOUND CATALOGUE. 


IF YOU HAVE NOT HAD A COPY 


WRITE FOR ONE 


(ENQLOSING TRADE CARD) 


BEFORE THE ISSUE 


THE GENERAL ELECTRIC CO. (1900). Ltd., 


Hoad Offices, Warehouses, 67 89° 71, 88, & 92, Queen Victoria Street, LONDON, E.C. 


Telegrams :—‘‘ ELECTRICITY,’’ LONDON. Telephone Nos. :—887, 912, 917, 919 and 941 BANh. 
Victoria Bridge, MANCHESTER, Peel Works, Adelphi, SALFORD. 
71, Waterloo Street, GLASGOW. Witton Works, Witton, BIR- 


56, Barwick Street, BIRMINGHAM, ; MINGHAM. 
BRANCHES: + 6. Clayton. St. East, NEWCASTLE- | WORKS: Sherlock Street, BIRMINGHAM, 

16, St, Andrew Street, DUBLIN. Brook Green, HAMMERSMITH as oo traps man 

East Wharf, St. Mary St., CARDIFF, Union Street, SOUTHWARE. 


Agents for the Commonwealth of Australia, and Mew Zealand: LAWRENCE & HANSON, 3, Wynyard St, SYDNEY, & 167, Quen St., MELBOURNE. 


r Ae 
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— RAILWAY COMPANY, YORK. 
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PATENT 


SELF-BINDERS 


THE ‘ELECTRICAL REVIEW.” 


Turs Self-Binder, or Reading Case, is intended to hold Erectrican 
Reviews of any number until the half-yearly volume is com- 
pleted and ready for permanent binding, the width of the back 
being widened or contracted by sliding the back cover in or out 
as desired. 

To be obtained at the Exzctricat Review Office, 22, Pater- 
noster Row, London. 4 


Price 6s., Post Free (in Great Britain) 6s. 6d. 


Cheques and Moaay Ordars to b2 mad2 payable to H. ALABASTER 
the latter on Chief Office, London. 


“ELECTRICAL REVIEW.” 


Vol, L.] CONTENTS: June 20th, 1902. (No. 1282. 

Page 
The Electrolysis of Pipes 1005 
Cardiff Corporation Tramways (illustrated) (concluded) «« 1007 
Our Legal Query Column ae 1009 
Correspondence :— 


Edison and other Accumulators for Electric Motor Cars 1012 


Equivalent Sine Curves... «so 
“ A Scandal which Everybody Admits” ... se «so 1083 
The New Electricity Works of the Metropolitan Borough of 
Share List of Electrical Companies _... 1035 
Market Quotations aes 1036 


Institution of Electrical Engineers :— 
Some Notes on Polyphase Machinery (illus.) (concluded) 1037 
Automatic Relay Translation for Long Submarine Cables 


(illustrated) (concluded) ... 1037 
M. Hospitalier’s Ondograph (illustrated) (concluded) ... 
The Edison Storage Battery (i/ustrated) «cs. 
Abstracts of Published Specifications ... =1044 


TRAMWAY VALUATIONS & ARBITRATIONS. 
WHEATLEY KIRK, PRICE & CO. 


(ESTABLISHED 1850), 
ELECTRICAL & MECHANICAL VALUERS, ARBITRATORS, 
AND AUCTIONEERS, 
Our Average Annual Valuations Exeed £2,000,000. 
Periodical Valuations, Stock-takings, and Reports for Depreciation, Renewals, 
&c., in conformity with the Acts. 
Valuations mee | Arbitrations for transfer under local or other powers. Sales 
or Purchases of Entire Undertakings by Private Treaty negotiated. 


46, Watling Street, Queen Victoria 8t., LONDON, E.C., 
And Albert Chambers, Albert Square, MANCHESTER. 
Telephones :—5077 Bank, London; 8218 Central, Manchester. 
Telegrams :—“ Indices, London’; ‘Indicator, Manchester.” 


Witting Bros., Electrical 
Engineers & Contractors, Ltd. 


ELECTRIC POWER ana 
TRACTION ENGINEERS. 


Head Office: 


49, Cannon St., London, E.C. 


Telegrams ; “WITTING, LONDON.” Telephone: 5795, Bank. 


SITUATIONS VACANT. 


If letters are not to be delivered to certain firms or individuals (if knewa), 
instructions to that effeet should be sent to the Manager of the Buacrusa 
Ravisw, whe will do his best to carry out such instructions. Letters ef 
applicants cannet in suck cases be returned to them, nor ean the names of 
Advertisers using a number or a new de plame in any way be diselosed. 


Original Toesttmentals should newer be sont, 


STALYBAIDGE. HYDE, MOSSLEY AND DUKINFIELD TRAMWAYS AND 
ELECTRICITY BOARD. 


Appointment of Inspectors. 


Se ABOVE BOARD is prepared to receive applications for the 
appointment of about half-a-dozen Permanent Way Inspec- 

tors, and also Inspectors for laying electric cable conduits. 

The appointments will be temporary, but it is expected that the 
work will last for at least nine months. 

Applicants, who must be experienced in the classes of work 
respectively, to send full particulars, including wages required, 
copies (only) of testimonials, to the undersigned. 


ALFRED H. GIBBINGS, M.I.B.E., 
Engineer-in-Chief. 
Town Hall, 
Stalybridge, 
. June 10th, 1902. 7806 


TO ELECTRICAL ENGINEERS. 


HE LONDON COUNTY COUNCIL requires the services, . 


in the Blectrical Branch of its Tramways Department, of an 
Electrival Distribution Engineer. He will be required to super- 
intend, under the direction of the Chief Officer of the Department 
(a) the Manufactare, Laying and Connecting of Underground 
Cables, &o.; (b) the erection of Switchgear and Transforming 
Apparatus and Machinery in the Sub-stations ; and to be respon- 
sible for the proper working and maintenance of the Electrical 
Distribution System, including the Sub-stations, but exclusive of 
the Power Stations and the Rolling Stock. 

The Salary attached to the appointment will be £350 a year, and 
the gentleman appointed will be required to give his whole time to 
the duties of his office, and to conform to the Council’s tions 
in respect to the Superannuation and Provident Fund, in the 
benefits of which he will participate. 

Forms, on which application for the appointment is to be made, 
can be obtained from the Clerk of the Council, Spring Gardens, 
8.W., and the latest time for receiving applications is 10 o’clook 
a.m. on Monday, 14th July, 1902. 5 

Personal canvassing of the members of the Council is strictly 


prohibited. 
G. L. GOMME, 
Olerk of the Cownetl. 
County Hall, Spring Gardens, S.W. 
June 25th, 1902. 8066 
[Continved on nest pags. | 
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SITUATIONS VACANT.—Continued. 


SITUATIONS VACANT.— Continued, 


BOROUGH OF BARROW-IN-FURNESS. 


Improver to arsist in testing department and 
general work in generating station. Applicants must have 
bad a theoretical training at technical ocollege.—Applications, 
endorsed ‘‘ Improver,” and stating age, experience (theoretical and 
practical) and salary required, to be addressed to H. R. Bugnert, 
Borough Electrical Engineer, Barrow-in-Furness. 8087 


BOROUGH OF SWINDON. 
Appointment of Electrical Bogineer and Tramways Manager. 


HE COBPORATION OF SWINDON invite applications from 
properly qualified persons for the post cf Electrical Engineer 
and Tramways Manager at a salary of 2250 r annum, 

The generating station is now in course of erection, and all the 
contracts for plant are let. The person appointed will be required 
to take up his duties about the beginning of October next. 

The Corporation have obtained a Provisional Order authorising 
them to construct and work Tramways, and the person appointed 
will be required to supervise the laying of the Permanent Way, 
and the Overhead Equipment, and afterwards to act as Tramways 
Manager. 

Further ; —_—_—e may be obtained on application to the 
undersigned. 

Canvassing in any form will be deemed to be a disqualification. 

Applications, stating age and experience, endorsed ‘‘ Electrical 
Engineer,” accompanied by not more than three testimonials, to 
reach the undersigned not later than Wednesday, the 9th July 


next. 
(By Order), 
ROBT. HILTON, 
Town Olerk. 
Town Hall, 
Swindon, Wilts., 
June 28rd, 1002. 2062 


EDINBURGH CORPORATION ELECTRIC LIGHTING. 


HE MAGISTRATES and COUNCIL invite iene for 
the post of Assistant to the Superintendent of Mains. 
Candidates must state their age and previous experience, and 
send copies of testimonials. Salary to commence at the rate of 
£1650 per annum. 
Applications to be sent to the Resident Electrical Engineer, 
Dewar Place, Edinburgh, on or before Monday, July 7th, 1902. 


THOMAS HUNTER, W.S. 
Town Olerk. 
City Chambers, Edinburgh, 
June 19th, 1902. £058 


Where Advertisements are to be answered to a given number, letter, or 
nom de plume at the ExxctricaL Review Office, applications for names and 
addresses of the Advertisers will be entirely disregarded. 

Cheap oy a Advertisements are inserted under this heading at the rate ef 
a a er Word (minimum 1s.), Three Consecutive Insertions for the 

ice of two. 

Box Number and Execrricat Review address count as seven words, 


OMMEROIAL Engineer, experienced in light and power instal- 
lations for London sales office: capable of corresponding, 
estimating, or advising installers and users. Fullest details in 
strictest confidence.—7983, HixcotricaL Reviaw, 4, Ludgate Hill, 
London. ‘1968 


gree wanted, accustomed to general engineering 
and dynamo construction. Applicants to state previous 
experience and ealary required.— Address, 7862, BLEOTRIOAL 
Baview, 4, Ludgate Hill, London. 7003 


RAUGHTSMAN wanted in London electrical firm. State 
experience, age and wages at last situation, aud whether 

at present disengaged. Commencing salary, 30s. weekly. — 
Address, ‘‘Box D.,” Tayler’s Advertisement Offices, 154, Fleet 
Street, H.C. 8052 


STIMATING Clerk for electric cable works, with some know- 
ledge of the work.—8065, Euxctgicat Review, 4, Ludgate 
Hill, London. 8065 


OREMAN wanted, switchboard shop, London works. Ex- 
tended experience in all forms of motor starting and control 
apparatus also necessary. Experienced in the latest machine 
tools, repetition work, jigs and templates, knowledge of piece- 
—_ Good control of men. Only experienced men need apply, 
stating age, experience and salary required.—8068, BLBOTRICAL 
Raviaew, 4, Ludgate Hill, London. 8068 


I | OUSE Carpenter, who is also capable of working an electric 

lighting plant, with oil engine and sterage battery. Cottage 

provided. State wages and experience.—Apply, Drake & GorHam, 

Lrp., Electrical Engineers, 66, Victoria Street, Westminster, S.W. 
8051 


MA Laying.—Cable company has & vacancy for an electrical 

engineer with experience in laying underground electrical 
mains, competent to take entire charge; one with experience in 
tramway work preferred.—Write (in confidence), stating experi- 
ence, age and salary required, ‘‘Z. B., 120,” Deacon’s, 154, 
Leadenhall Street, B.C. 8050 


p° PIL.—Vacancy for Pupil in large northern corporation 
electricity works. Further extensions coming on. 

chance for appointment later. Premium £50.—Apply 7931, Bxxc- 

TEICAL Review, 4, Ludgate Hill, London. 7961 


ACANOY for Pupils in the electric lighting department of a 

high class West End house, where there is good scope for 
advancement. Premium £100 for smart energetic youths.—Apply, 
7901, Exectricat Brvisw, 4, Ludgate Hill, London. 1901 


ACANCY for Apprentice with an old-established firm of elec. 
trical engineers. Premium required.—Apply 8055, Hugc. 
TRICAL ReviEw, 4, Ludgate Hill, london. 8055 


ANTED. — Junior Draughtsman for Electrical Works in 
London. Must be experienced in switch gear, instru- 

ments, and accessories.—Apply, stating salary, 8056, EnecTRicaL 
Review, 4, Ludgate Hill, London. e086 


ANTED a competent Foreman to undertake erection of 
isolated installations.—State age, experience, wages re- 
quired, to 8057, ExrectricaL Review, 4, Ludgate Hill, London. a7 


ANTED.—Two competent Draughtsmen. Must have had 

good engineering training, and have knowledge of dynamo 

work.—Apply stating experience, &c., to THE SUNDERLAND FoRGE 
AND ENGINEERING Co., Ltp., Sunderland. 1868 


ANTED.—Youth for electrician’s office, able to travel, 
London district. Shorthand and writer preferred. 

State calary required.—Box 7978, Exectricat Review, 4, Ludgate 
Hill, London. 7978 


ORKS Manager for chemical works ; active and accustomed 

to control men ; experienced in electro-chemistry preferred. 

Only capable and practical men need apply.—Write, stating age, 

experience, and salary required, in confidence to ‘‘Z. P. W.,” 
c/o Willings, Piccadilly, London. 7077 


SITUATIONS WADPITED. 


Where advertisements are to be answered to a [ste numbers, letter, 
nom de plume at the Exxucrzicat Ruvrew Office, applications for names and 
addresses of the Advertisers will be entirely disre ed. 

Cheap Prepaid Advertisements are inserted un-fer this heading at the rate 
a pend per word (minimum I1s.), Three Cunsecutive Insertions for the 

ice of two. 

Box Number and Exxcrricat Revisw address count as seven words, 


A DVERTISER (24) desires permanent situation with large 

wiring contractors in Yorkshire; 7 years’ practical experi- 
ence in light, bells, telephones, motors. Good references as to 
character and capability. Wages 84d.—Box 7907, ELEctricaL 
Beview, 4, Ludgate Hill, London. 1909 


(Continued on nest page.) 
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SITUATIONS WANTED.— Continued. 


DVERTISEB (82), six years’ experience in design and con- 
A struction of motors, &o., seeks position of trust; 
used to control of men and latest shop practice. — 8000, ELzcTrRicaL 


Brview, 4, Ladgate Hill, London. 8000 


requires re-engagement as Meter. Reader, 

thoroughly used to all kinds of electric meters. Five years’ 
experience. Highest references.—8021, ELECTRICAL REVIEW, 4, 
Ludgate Hill, London. 


=. Engineer (24), married, desires engagement ; 
winding, wiring, fitting, and turning. — 8020, Wizorsicat 
REvIEW, 4, Hill, London. 8020 


SITUATIONS WANTED.—Continued. 


MART Salesman (26), seeks ment; thorough general 
knowledge, good connection, highest references. — 7780, 
Execteicat Review, 4, Ludgate Hill, London. 7780 


ANTED.—Seocretary, F.1.8., Accountant or Commercial 
manager. Advertiser, over 20 years’ actual experience 

in secretarial and accountancy work, with most successful me- 
chanical and electrical engineers. Accustomed to control staff, 
experienced in company law, well up in works costs and modern 
organisation. First-class references.—Address 8031, BizcrRricaL 
Rgvizw, 4, Ludgate Hill, London. 8081 


IREMAN seeks engagement.—W. Rosinson, 43, Baron 
Road, Canning Town, E. 1982 


Engineer (26), A.I.E.E., desires re-engagement. 

10 years’ experience in workshop, college, testing, lighting, 
tramway, “— cable laying work. Has capital would invest in 
well established firm.—8003, ELEctRicaL Review, 4, Ludgate Hill, 
London. 8008 


LEOTRICAL Engineer and Plant Attendant, six years’ prac- 


tical ience in America.—Gentleman (aged 80) requires 
employment in 8. Africa, Egypt or the Colonies. Wil] put money 
in business if necessary.—Apply, ‘‘ D.,” ene: House, 
Co. Dublin. reat 


IREMAN disengaged; casing, conduit, bells, telephones, 
references. —ELECTRICIAN, 64, Rosebury Road, Fulham. go, 


wants work 3, Ramleh 
Langroyd Road, Tooting. 


= Engineer (A.M.1.8.E.) seeks berth in a small con- 

sulting or contracting business. Could invest a few 

hundreds.—7884, EtectRicaL Review, 4, Ludgate Hill, London. 
7884 


LEOCTRICAL Engineer (83) desires Appointment ; thorough 
commercial and technical experience; lighting, power, 
transmission, motor and installation work; strict o iser.— 
‘“‘Bigctric,” 13, Houghton Terrace, Blandford Road, Beckenham. 
8067 


LECTRICAL Engineer, with six years’ practical experience 
diploma from first-class technical college in Germany : 
commanding five languages, now employed by firm of powers it 
engineers in England, wants situation either at home or in 
colonies ; would also go abroad if conditions sufficiently tempting. 
First-rate references and testimonials.—7965 ELECTRICAL Review, 
4, Ludgate Hill, London. 1965 


LECTRICIAN (22), certificates first-clasr, both practical and 
theory, desires situation. Used to high speed engines and 
dynamos, arc lamps, &o.—Apply, accuse, c/o G. Harrison, 
Newsagent. Conisboro’. oa 


LECTRICIAN, used to arc lamps, installation of plant, gas or 
steam engines, 124 years last eens total abstainer. 
—A. Jonzs, 26, Northern Road, Plaistow, E 7898 


Dery seeks engagement ; 20 years’ varied experience 
in erecting and running complete light and power installa- 
tions, also office work and testing. Used to large printing presses 
andithe Ward-Leonard, and other systems. Knowledge of French 
and German.—Wakp, i7, Nigel Road, Peckham Rye, 8.E. ay 


le ee = (32) desires situation, charge of private electric 

light plant; thorough knowledge of gas and oil engines, 
dynamos and accumulators, also knowledge of steam engines, able 
to do any jobbing work to fill up time. Good references.—Apply 
H. O1ruments, 78, Swinbrook Road, North Kensington, London. eos 


ACHINE Shop Sieiuiies having just finished 10 years with 

Ediswan, desires engagement, home or abroad. Well up 

in all kind of repetition work, estimating and tool making. 

Advertiser speaks English, French and German. — J. ~—— 
187, pe Road, Ponder’s End. 


eS and Electrical Engineer (34), Board of Trade 

certificate ; long experience construction and maintenance, 
high-tension, three-phase power and lighting plants; good or- 

niser, energetic, and thoroughly — desires position as 
to consulting engineer. of installation or 
operating, or would entertain .—8009, ELECTRICAL 
Bevirw, 4, Ludgate Hill, London. e000 


Yous, Man (20) wants job as Wireman’s Mate.—‘‘ A. P.,” 
174, Prince of Wales Road, Camden Town. 1917 


big? Man (24) desires situation as Wireman’s Assistant ; 
experienced. — ‘“‘L.,” Lisburne House, Lisburne 


Hampstead. 


PARTNERSHIPS. 


this heading at the rate of 
Wool 1a). Three Consecutive Insertions for the 


N Electrical Contracting Firm in London having a turnover of 
£6000 per annum desires to purchase or amalgamate with a 
similar concern with a view to economising in administration 
expenses ; strict investigation.—Apply 7908, EtxctricaL Review, 
4, Ludgate Hill, London. 7908 


ARTNERSHIP. — Engineer, 14 years’ varied experience, 
ial intimacy traction, desires employment with con- 

sulting, civil or electrical engineer, about to take up such work, 
with view to partnership.—Address, 7864, ExrctricaL Review, 
4, Ludgate Hill London. 7064 


AGENCIES. 


Where Advertisements are to be answered to a given number, letter, or 
nom de plume at the ELEcTRiIcaL Review Office, ene for names and 
addresses of the Advertisers will be entirely disregarded. 

Cheap prepaid Adve:tisements are inserted under this heading at the rate of 
One Penny Per Word (minimum 1s.), Three Consecutive Insertions for the 
price of two. 

Box Number and Exxcrrical Review address count as seven words. 


FIRM of electrical engineers in British Guiana desires to 
represent @ good English firm.—Address, 7904, BiEctRicaL 
Review, 4, Ludgate Hill, London. 7904 


FIRM of manufacturing electrical engineers, partly engaged 

in electric lighting and power installation work, require to 

meet with an Agent for electrical accessories with a view of 
reciprocating.—Apply, 8063, Htectricat Review, 4, Ludgate Hill, 
London. 3068 


, = wanted for switch and fuse boards.—Reply, 7990, 
Exectzicat Review, 4, Ludgate Hill, London. 7900 


(Continued on page.) 
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AGENCIES.— Continued. 


FOR SALE.—Continued. 


GENCY.—Firm of engineers and electrical contractors in the 
A North of England. with good connection, are desirous of 
obtaining Agency for a first-class speciality.—Reply, 7890, Exgc- 
TRICAL Review, 4, Ludgate Hill, London. 7890 


FOR SALE. 


OR Sale about the end of June, Electric Machinery Plant, 
&c., as follows :— 


Two Crossley’s ‘‘Otto” Engines 16 nominal u.P., with slide 
ignition, silencers, exhaust boxes, gas bags, &c., com- 
plete. (These engines could be disposed of at once). 
Two Rectangular Steel Tanks, 10’ 6” x 7’ 4” x 3’, capacity of 
over 1400 gallons each. 

One new Electric Construction Company’s Compound i ag 

216 to 280 volts 160 amps., 725 revolutions, 9” pulley 1 

face, with slide rails, switch, shunt resistance, &0., com- 


lete. 
Two Morley’s Compound Dynamos, 220 volts 85 amps., 1050 
revolutions, 10” pulley 9” face, with slide rails, shunt 
resistance, &c., complete. 
Two Smith’s Patent Screw-split Pulleys, 42” x 94” x 3”. 
One ” ” ” ” 34” x 11” x -- 
One ” ” 46" x 8" x 3. 
Two 10 ft. lengths 3” steel Shafting. 
Six A Swivelling Hangers for above 3” shafting. 
Two 29” x 104” Oast-iron Pulleys. 
One Ridge-Hayward 18” x 6” Friction Clutch. ’ 
Quantity of 9’, 8”, &c., Reddaway’s Camel Hair Belting. 
Quantity of Gas, Water and Exhaust Piping. 
A battery of 110 Pritchett & Gold’s new type Cells, 27 plates, 
in glass cells, with insulators, &c.; condition good as 
new. 
—Can be seen by appointment at Messrs. Jonzs Bros., Oakwood 
Court, Addison Road, Kensington, W. 1098 


Where Advertisements are to be answered to a given number, letter, or 
nom de plume at the ExxcrricaL Review Office, applications for names and 
addresses of the Advertisers will be entirely “pene ed. 
Cheap Prepaid Advertisements are inserted under this heading at the rate of 
One Penny per Word (minimum 1s.), Three Consecutive Insertions for the 
ice of two. 
Number and Exzcrricat Review addresscount as seven words, 


YNAMO, shunt wound, 125 volts 23 amperes, slide rails, only 
D used three months.—Baxter & Impzy, Dudley Street, 
Birmingham. 8028 


LECTRIC Installation, ready for delivery, consisting of 
Mather & Platt Multipolar Dynamo, 250 volts and 1400 
amperes at 105 revs., and Galloway 600 u.P. Vertical Engine, 
cylinders, 18 in. and 34 in.; stroke, 36 in., Corliss valves.—For full 
particulars and price apply GaLioways LimiTEp, Manchester. 677s 


OR Sale.—Two 70-kw. shunt wound, multipolar Dynamos, 210 
volts, in good order, by J. P. Hall & Co., can be seen 
working ; also spare Armature for same; also three Link Belts, 
18” wide; also one perfectly new Brown-Boveri 14-H P. shunt 
woand Multipolar Motor, 220 volts; also one ‘‘ Pieper,” 27-H.P. 
shunt wound Multipolar Motor, 220 volts, in perfect condition, 
very little used.—Further particulars on application to WARREN 
Brarriz & Co., Lrp., Middlesbrough. 1960 


OR Sale, cheap, a number of Johnson & Phillips ‘‘ Ark” 
lamps. Can be inspected by appointment.— Address, 7999, 
Exectricat Revisw, 4, Ludgate Hill, London. 9909 


OR Sale or Hire, high class dynamos, motors, alternators, 
cable and aro lamps.—Pzrcy & Co., 72, Fins- 
bury Pavement, E.C. a 


OR Sale by desire of the Debenture Holder.—An electrical 

manufacturing and accessory business, situated near the 
City. Principals or their solicitors only treated with. — 7856, 
ExectricaL Revirw, 4, Ludgate Hill, London. 1856 


OR Bale, as a going concern, wire covering and magnet 
oy Business, with all patent rights, plant, stock-in- 
trade, &c.—Address, VaRLEY Macnet Company, Limitep, Lodge 
Lane, Derby. 7861 


OR Sale.— Three Searchlights, nearly new. — ELECTBICIAN, 
Elder, Dempster & Co., Avonmouth Dock, Bristol. 1881 


ee Sale.—Nearly new electric lighting plant, comprising 
20 brake horse-power gas engine, dynamo, 200 volts 60 
amperes, switchboard, belting, water-tanks, piping, &c., complete. 
—Apply, Szcretary, Northgate Mansions, Ltd., Gloucester. 191 


Projector, 24-in., for Sale.—Martin, Coventry 
Street, Kidderminster. 8008 


HE Lease, Goodwill, Plant with Fittings of an electrician’s 
business to be sold. A bargain; good opening.—Apply, 
Messrs, Rosson & Perrin, Auctioneers, 39, Stroud Green 
Road. 7916 


: gee Electric Phaetons and two Electric Vans, fitted Lundell 

motors, cheap for immediate sale; also four 8 H.P. Motors, 

by Crompton.— Repository, 45, Broadway, Walham Green, London. 
8061 


: ie Langdon-Davies Motor, alternating current, 100 volts, 50 

periodicities, complete with resistance and switch, nearly 

new. £11 or offer.—Wat.ace, Engineer, London Road, Croydon. 
8054 


ARTICLES WANTED. 


Where Advertisements are to be answered to a given number, letter, or 
nom de plume at the ELEcTRicAL REviEw Office, applications for names and 
addresses of the Advertisers will be entirely disregarded. 

Cheap nc Advertisements are inserted under this heading at the rate of 
One Penny Per Word (minimum l1s.). Three Consecutive Insertions for the 
price of two. 

Box Number and Exzcrricat Review address count as seven words. 


| eons in any form and quantity, purchased at highest 
prices by Dersy & Co., 44, Clerkenwell Road, London. ¢5. 


ANTED.—Electric Lamp Tops and Scrap Platinum.—Eprr 
anD Co., 29, Ludgate Hill, London. 7970 


ANTED, Alternating Current Motors, shunt wound, enclosed, 

about 1/6 or 1/8 u.P., 600 to 800 revs. Various voltages 

and cycles.—Apply by letter, stating full particulars, to 76, Church 
Street, Blackpool. 7880 


ANTED.—1300 yards 7/16 8.W.G. single armoured cable in 
two equal lengths, suitable for 500 volts, armouring not 
less than 12 8.W.G., braided and served. Particulars and lowest 
price to Messrs. Tak Coat AND Iron Co., Lrp., Madeley 
and Leycett Collieries, Madeley, near Newcastle, Staffs. 7989 


MISCELLANEOUS. 


Where Advertisements are to be answered to a given number, letter, or 
nom de plume at the ELEcTRIcAL REviEW Office, applications for names and 
addresses of the Advertisers will be entirely disregarded. 

Cheap prepaid Advertisements are inserted under this heading at the rate of 
One Penny Per Word (minimum 1s.), Three Consecutive Insertions for the 
price of two. 

Box Number and Exectrica Review address count as seven words. + 


CCUMULATOR CHARGING.—C. H. Cathcart & Co., having 

plant specially adapted for this purpose, charge cells of all 
sizes promptly, thoroughly and cheaply. Terms on application. 
Accumulators on hire for temporary lighting, experimental uses, 
&c.—8, Dorset Buildings, Salisbury Square, Fleet Street, H.C. 
(Telephone No. 266, Holborn). 7365 


PSTHIN Accumulator Plates for Storage Batteries are now 
supplied by the sole licensees and makers, W. O. Roorzr 
aND Co., Electrical Engineers, Stafford. 


VERSHED Ohmmeter for hire, 2s. 6d. per day. — West- 
minster Electrical Testing Laboratories, 14, Great Smith 
Street, Westminster. wh 


OW to become an Electrical Engineer.—See special series 
of articles commencing in July Ist issue of The Model 

Engineer. Of ail Newsagents 2d., or post free 3d. from DaAwBARN 

AND Warp, Lrp., 68, Farringdon Avenue, London, H.C, 8027 


(Continued on neat page.) 
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MISCELLANEOUS.— Continued. 


BARCHLIGHTS for sale or loan. — Jonnson & PuILuips, 
Victoria Works, Charlton, Kent. 2945 


IRES and CABLES for the CORONATION.—AII sizes, every 
description, large stocks, immediate delivery. Low prices 

for present stock. Samples and prices on application, with full 
particulars as to sizes required. Send trade references with 
enquiry to save delay.—A. H. Hunt, 115—117, Cannon es 


London, E.C. 


IMPORTANT 


worne: LEEDS. 
MAKERS 


onveying Plants. 


We have just completed one large contract for our 
labour-saving appliances value £120,000, and we are 
now erecting another value £112,000. 


THE ELECTRICAL REVIEW. 


CHEAP 


PREPAID ADVERTISEMENTS, 


(Latest time for receiving 2 p.m. Thursdays). 


Relating to Situations Vacant, Situations Wanted, 
Businesses Wanted, Businesses for Sale 
Patents for Sale, Specific Articles of any 
kind Wanted, or for Sale or Exchange, are 
inserted at the rate of ONE PENNY Per 
Word (minimum Is.). 


Box Number and “ Electrical Review” Address 
Count as Seven Words. 


THREE CONSECUTIVE INSERTIONS FOR 
THE PRIGE OF TWO. 


*.* This Scale does not apply to Trade Advertisements, terms for 
which can be had on Application to 4, Ludgate Hill, 
London, E.C. 


DISPLAYED ADVERTISEMENTS. 


Advertisers ‘will please note that NEW COPY and 
ALTERATIONS TO EXISTING ADVERTISEMENTS 
should reach here NOT LATER THAN MONDAY 


MORNING. 


The ‘‘ Electrical Review,’’ is the recognised medium 
of the Electrical Trades, 


BY FAR THE LARGEST CIRCULATION 


OF ANY ELECTRIGAL INDUSTRIAL PAPER IN GREAT BRITAIN. 


ROSS COURTNE 


Road, 
LONDON, N. 


TERMINALS, 


STAMPIN GS, 
SMALL TURNED PARTS, &c. 


PRESS TOOLS MADE FOR SPECIAL JOBS. 


Quotations on receipt o of requi 


Mr. J. G. LORRAIN, MLE.E.. MLM.EL &e. 
Fellow of the Chartered Institute of Patent Agents, 
Norfolk House, Norfolk St., London, W.C. 

“PATENTEE’S HANDBOOK.” Post Free on Application. 118 


THE STIRLING BOILER CoO., Ltd., 
2, ST. ANDREW SQUARE, EDINBURGH. 
See (ilustrated Advertisement last week. 


Aopal Poulton lotteries. 
PLUMBAGO GRUCIBLES 


For Melting 
Brass, Copper, 
Malleable Iron, 
Steel, Antimony, 
Gold, Silver, &c. 
Depéts : 
LIVERPOOL, MANCHESTER, 
BIRM!NGHAM, 
St. HELENS, Lancs., & PARIS. 


DOULTON & CO., Limited, 


LAMBETH, LONDON, S.E. 


Telegrams: “ Drehstrom,” 


ECTRICAL 


&c. 
EL 
oxtord street Londo 
109-111, New 
Seo Advertisement in ast laue, page Sup. 20. | 


INSTRUMENTS AND PLANT TESTED. 


THE ELECTRICAL STANDARDIZING, TESTING AND 
TRAINING INSTITUTION. 


(Proprietors : The Syndicate of Electrical Engineers, Ltd.), 
ESTABLISHED 1889, 
FARADAY HOUSE, 


8 & 10, CHARING CROSS ROAD, LONDON, W.C. 
Telephone No, 5048, Gerrard. Telegraphic Address : “ Standardizing, London.” 


GENERATORS, 
MOTORS, 


Standardizes and Tests Electrical Instruments. 
Inspects and Certifies every kind of Electrical Plant and Materials. 
Investigates and Reports = Electrical Inventions. 
Inspects In tallations of Electric Wires and Plant on behalf of Architects, 
Householders, Manufacturers, Supply Companies, Fire Offices, 
Lets Private Experimenting Rooms, and offers every facility, with skilled 
assistance when desired, to Experimenters in Electrical Scienc 
A Scale of Fees will be sent on application to the Seana 


ELECTRICAL REVIEW. 


INDINGS AND CASES.—Subscribers and others can have 
their half-yearly numbers bound handsomely in Black Cloth 

at the rate of 43. per volume. Cases for binding are also supplied 
at 28. 6d. each.—4, Ludgate Hill, London. 
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TRAMWAYS AND LIGHT 


(Certified by the Board of Trade as an International Exhibition.) 


TO BE HELD AT THE 


ROYAL AGRICULTURAL HALL, 


ISLINGTON, LONDON, N., 
FROM 


TUESDAY, JULY Ist, to SATURDAY, JULY 12th, 1902. 


PATRONAGE. 


The Second International Tramways and Light Railways Exhibition is 
promoted by ‘‘*THE TRAMWAY AND RAILWAY WORLD,” under dis- 
tinguished patronage, including: The Lord Mayors of Birmingham, Dublin, 
Leeds, Liverpool, Manchester, Sheffield, The Lord Provosts of Edinburgh 
and Glasgow, The Chairman of the London County Council, The Mayors of 
other Principal Towns, The Chairmen of the Principal Corporation Tramway 
Committees and Tramway Companies, and the Tramways and Light Rail- 


ways Association. 
OPENING. 


The Exhibition will be formally opened for private view only at noon on Monday, June 30th, 
by the Right Hon. Gerald Balfour, President of the Board of Trade. 


The Exhibition will be opened to the Public at 10 a.m. on Tuesday, July Ist, 
and will be open daily from 10 a.m. until Saturday, July 12th. 


DEPUTATIONS FROM CORPORATION TRAMWAY DEPARTMENTS. 


A number of Town Councils have appointed delegates to visit the Exhibition officially, and to report the results 


of their observations. 
EXHIBITS. 


The exhibits will include a complete Tramway Power Station, with electric cars in operation. Numerous types of 
Electric Cars. Specimens of Conduit Systems. 


A Section of a Surface Contact Electric Traction System. 


Various Electrical and other Apparatus in Motion, and, in brief, Examples of all appliances required in the 
Electrical Equipment of Tramways and Railways on various systems, 


It is believed that no Exhibition of Tramway Apparatus has ever approached in completeness the collection that will be 
displayed by more than 175 Exhibitors at the Agricultural Hall. 


CATALOGUE OF THE EXHIBITION. 


A comprehensive Catalogue of the Exhibition is now in preparation, and will be ready on the day of the formal 
opening. It will contain succinct descriptions of all exhibits, pages for visitors’ notes, and a carefully compiled 
classification of exhibits, enabling visitors to ascertain at a glance where any particular kind of apparatus or material 


is shown. 


ROYAL HORSE GUARDS BAND (BLUES). 


Conductor, Lieutenant CHARLES GODFREY, R.A.Mus., B.M. 
; July 1st, 8rd and 4th, 8 to 5.80 p.m. 


ADMISSION ONE SHILLING. 
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WILLIAM 


WARWICK WORKS, COVENTRY ROAD, BIRMINGHAM, UTD., 


MANUFACTURING ELECTRICAL ENGINEERS, 


MAKERS OF THE HIGHEST CLASS OF ELECTRIC FITTINGS. ESTABLISHED 1832. 
ELECTRIC FITTINGS FOR SHIPS A SPECIALITY. . 


LICENSEES AND MAKERS OF 


WILSON’S PATENT MOTOR STARTING SWITCHES. 


PATENT “A.B.” HIGH VOLTAGE MAIN SWITCHES AND 
IMPROVED HIGH VOLTAGE KEYHOLDER. | 


SWITCHBOARDS, LAMPHOLDERS, ACCESSORIES, CABLES, &c., &c. 


GLASGOW: SUNDERLAND LONDON: 


108, ARGYLE STREET. BALTIC CHAMBERS. 11, CHARING CROSS ROAD, W.C. 
Telegrams: “MoGEOCH,” Birmingham, London, and Glasgow. 
AGEATS FOR SCOTLAND FOR JOHNSON & PHILLIPS’ CABLES AND “ARK” LAMPS; “SUNBEAM MOTOR STARTING SWITCH. 
INCANDESCENT LAMPS; NALBER BROS. & THOMPSON'S VOLTMETERS AND AMMETERS. 


JAMES PITHRIN, 


MANUFACTURER OF 


ELECTRIC HAND LAMPS 


Of all descriptions. 


Miners’ Electric Lamps. 
Portable Batteries. 
Surgeon’s Batteries. 
X-Ray Coil Batteries. 
Cyclist Electric Lamps. 

66, RED LION STREE 

CLERKENWELL, E.C. 
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THE 
SIMPLEX STEEL CONDUIT 
co., LTD., 


AT 
BIRMINGHAM, LONDON, MANCHESTER, 


SIMPLEX 


TT 


ELECTRICAL ENGINEERS, 


154-6, TEMPLE CHAMBERS, TEMPLE AVENUE, LONDON, E.C. 


Stockholm and St. Petersburg. 


Makers of TELEPHONE and TELEGRAPH APPARATUS, 


FIRE ALARMS and TESTING INSTRUMENTS, &c. 


Speciality, Telephone Instruments for 
= Magneto and Battery Ringing. 


INTERCOMMUNICATION INSTRUMENTS. 


SWITCHBOARDS FOR PRIVATE 
INSTALLATIONS AND FOR EXCHANGES 
OF ALL SIZES. . 


Contractors to H.M.’s and Foreign Govern- 
ments, H.M.’s Colonies, The National Tele- 
phone Company, Ltd., &c. 


CATALOGUES AND 
ESTIMATES FREE. 


‘ 
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UNITED ELECTRIC LIGHT COMPANY, LIMITED, 


HEAD OFFICE AND SHOWROOMS:— 
EDISWAN BUILDINGS, QUEEN STREET, LONDON, E.C. 
H 


EDISWAN MOTOR 


Supplied in Completely Enclosed Cast Steel Case and in Ventilated Case. 


THIS MOTOR OWING TO ITS 


HIGH EFFICIENCY and RELIABILITY 


ENSURES A LARGE MONETARY SAVING ON THE YEAR'S RUNNING. 


Estimates Free. 


-_—_ Carbon Brushes can be 
Thoroughly Reliable replaced whilst running, All Connections 
under and do not require fully accessible on 
Any Atmospheric adjustment for change in opening the 
Conditions. : direction or change Commutator Box. 
of load. 


WILL STAND DOUBLE LOAD WITHOUT SPARKING 
MONTHLY LIST OF MOTORS IN STOCK 


WiLL BE SUPPLIED ON APPLICATION. 


THE COMPANY ARE ALSO MANUFACTURERS AND SUPPLIERS OF THE WORLD-RENOWNED 


ROYAL EDISWAN LAMPS. 


BY APPOINTMENT TO HIS MAJESTY THE KING. 
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ELLIOTT BROTHERS, 


CENTURY WORKS, 


LEWISHAM, S.E. 


ELECTRICAL INSTRUMENTS OF ALL KINDS. 


RECORDERS—Ammeters,Voltmeters,Wattmeters 


FOR DIRECTAND ALTERNATING CURRENTS. 


WESTON AMMETERS AND VOLTMETERS. 


MATHER « PLATT, Lo. 


(Into which is merged DOWSON, TAYLOR & CO.), 
MANCHESTER & 14, Victoria St., LONDON, S.W. 


THE 


SPRINKLER 


and Fire Alarm System. 


Perfect protection for Railway 
Carriage and Wagon Works, and all 
Classes of Engineering Risks. 


EFFECTS A LARGE SAVING IN INSURANCE. 


Approximately 5500 Fires Extinguished, 
AVERAGE LQSS, about £650. 


ARMOURED FIRE DOORS. 


Write for Prieed Catalogue. 


STEAM HEATING INSTALLATIONS 
EVERY DESCRIPTION. 


High and Low Pressure.—Vacuum System. 


We are Exhibiting many 
Novelties at the 
TRAMWAYS EXHIBITION, 
Our Stand is No. 172. 
Do not fail to visit it. 


EDGCUMBE 


161 & 162, GREAT SAFFRON HILL, 


LONDON, E.C. 


Telephone 1052 Holborn. Telegrams: ‘‘EVERGENDOS, LONDON.” 


JOHN FOWLER & CO. ceens), Lo. nunster, 


LEEDS 


WORK USING OUR APPARATUS: —Leeds, Eastbourne, West Brompton, Madrid, Dublin, Burton-on-Trent, Reading, Islington, 
Avila, Coventry, Blackpool, Newport, Toro, Buenavista, Sanildefonso, Ayr, Wakefield, Halifax, Harrogate, 
Newport, Beckenham, Bury St. Edmunds, Bangor. 
IN PROGRESS :—Leeds Electric Tramways, Heckmondwike, Batley, Salford, Worthing, Godalming, &c. 


PLANT IN STOCK. 


One 60-kw. Alternator, Two-Phase, 50 
periods, 500 revolutions ; also 
150-kw. Single-Phase, 60 Periods, Steam 
Alternator, 2000 voits, 110 revs., 

Horizontal Condensing Engine. 
Prices on Application. 


MANUFACTURERS OF 


ALTERNATORS, 
TRANSFORMERS, 
SWITCHBOARDS, 
DYNAMOS, MOTORS, 
BALANCERS, &c. 
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CAN | BECOME AN ELECTRICIAN 2 
the 


va you can. We teach ELECTRICAL ENGINEERING at your home by mail at a cost within 
reach of anyone. No matter where you live, if you can read and write, we guarantee to teach 
you thoroughly. Our Institute is endorsed by Thomas A. Edison and other prominent men of U.S. 
: —.———_ and Engiand. We teach also Mechanical Engineering, Steam Engineer- 
Ing, Mechanical Drawing, Telephony, Telegraphy, Electric Lighting, 
Electric Railways, Electric Motorman's Course, Short Electrical 
te oG&——, | Course, Dynamo Tender’s Course, X-Rays, Mathematics, &c., by mail. 


Thousands are successful and gaining better positions and salaries studying at home by our correspondence system. Write for our 
Free Illustrated Book, ‘Cau i Become an Electrical Engineer?” Remember a letter to New York requires 2d. postage. 


THE ELECTRICAL ENGINEER INSTITUTE OF CORRESPONDENCE INSTRUCTION, Dept. 3, 249—242, Wast 23d Street, New York, U.S.A. 


WE Can SEAMLESS OIL GAN 


New Patent Thumb Button & Patent Seamless io 


IN COPPER OR BRASS, 
For Electrical Purposes. 


tractors to H.M. NAVY, War Deen, = Home Office, 7 
and Indian State Railways. SOLE MAKERS— 


JOSH. KAYE & SONS, LTD., Lock Works, LEEDS, 


and 93, High alien LONDON, W.C. 


Combined Vulc.-Bitumen and impregnable Paper 
Cables for Street Mains, 


Delivery, specially of Large Cables, from Stock. 


THE ST. HELEN’S CABLE CO., Ltd., 


WARRINGTON. 
London Address :—32, VICTORIA ST., WESTMINSTER, 8.W, Scottish Agency: 19, WATERLOO STREET, GLASGOW. 


AITON & 


WESTERN WORKS, HYTHE ROAD, WILLESDEN JUNCTION, N.W 
ap, THE SUPPLY & ERECTION OF 
STEAM PIPES. ETC. 


LIGHTING & POWER STATIONS 
OUR SPECIALITY. 


70 ILLUSTRATIONS. CLOTH. POST FREE 7s. 6d. 


APPLIED MAGNETISM: 


AN INTRODUCTION TO THE DESIGN OF ELECTRO-MAGNETIC APPARATUS 
By Jd. A. KINGDON, B.A. 


! H. ALABASTER, GATEHOUSE & CO., 4, Ludgate Hill, London, E.C. 


69 Illustrations. Cloth. Post Free, 2s. Gd. 


PHOTOGRAPHIC ELECTRIC LAMPS. 


By RANEIN 


Treatise for Photographers, Photo-Electrie Printers’ Etchers and Engravers, and including Apparatus for Copyiag Pury eses 
for Engineers and Architects. 


THE ONLY WORK IN EXISTENCE TREATING ON THIS SPECIAL SUBJECT, 


H, ALABASTER, GATEHOUSE & CO., 4, Ludgate Hill, London, EO, 
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RAMSDEN, CAMM & CO., Lo. 


BRIGHOUSE, YORESHIRE. 


Gron, Steel and Copper Wire Drawers. 


MANUFACTURERS OF 


‘TELEGRAPH, TELEPHONE AND CABLE WIRE, 


Race. Contractors to H.M. Postmaster-Genoral, the Indian and Colonial Governments and Leading Rallway Companies. 
B. SPECIALITIES :—FINE SIZES of H.C. COPPER, GERMAN SILYER, &c., WIRES. 


yisisnetth CHARCOAL IRON SHEETS, BARS, RODS, STRIPS, 
AND STAMPINGS. 


TURNER 184, UPPER THAMES 
Be LONDON. 
Magnet ge Slabs, Bars. 


In the Rough and Machined. Telegraphic Address: ‘ Loxpon.” 1870. Dises 
MILD STEEL CASTINGS FOR MAGNETS MIAGNET STEEL FOR TELEPHONES. Sheets up to 66 fa. wide, 


TELEGRAPH POLES AND MASTS FOR ELECTRIC INSTALLATIONS, 


Made from excellent, tall Black Forest and Bavarian wood, impregnated according to the directions of the German Imperial Postal ‘Administration. 
a SLEEPERS AND CROSS PIECES FOR BRIDGES, of all kinds of wood, of any desired dimensions, tarred and untarred, complying with the requirements 


of the German State Railways. Wood preserving “establishments with. Large Stocks of Sleepers and Masts, well situated for export to foreign countries, 
HIMMELSBACH BROTHERS, Freiburg in Baden, 
Wholesale Timber Merchants and Owners of Wood Preserving Establishments for Railway Sleepers, Telegraph Poles, and Masts, / Electric Installations. 
Representative for the United Kingdom: F. HARTMANN, 22, Great Tower Street, London, E.C. 


Quotations given on receipt of Patterns. 


D. GILSON & CO., tout 


| @ ELECTRICITY 


Parent: 
R 


STANDARD SIZES, 14, 3 & 5 AMPERES, 


POPULARLY WRITTEN AND FULLY ILLUSTRATED. PAPER. POST FREE, ls. 


THE STRANGE HISTORY OF A DYNAMO. 


By T. E. GATEHOUSE. 
Should be read by all interested in the production of electricity. An excellent gift for schoolboys. 


_H. ALABASTER, GATEHOUSE & CO., 4, Ludgate Hill, London, E.C. 


WATERPROOF & DUSTPROOF. 
47, KING STREET, MILE-END, — SEND FOR PARTICULAR& THE TRADE SUPPLIED. 
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THE 


CABLE 


LEIGH, LANCS. 


Telegrams —‘‘ Cables, Telephone :— 61 Leigh. 
Leigh, Lancs. 


CABLE MAKERS, 
ENGINEERS and 


CONTRACTORS. 


WS 


SS 


WANUFACTURERS 


Of Vulcanised Bitumen Cables, Paper Cables, impregnated 
Fibre Cables, Rubber Cables, Dry Core Telephone Cables, 
Aerial Cables, Dynamo Wires, Flexible Cords, and of Electric 
Light and Power Cables of all descriptions, Extra High Pressure 
Cables for Multiphase Work; Armouring of various descriptions; 
‘Junction, Service and Fuse Boxes; Tramway Pillars complete. 


CONTRACTORS 


For the Compiete Equipment of all Systems of Underground 
Mains for Light and Power. 
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‘“‘The Recognised Authority on Wiring and. 
Construction.” Flectrical World,” New York, U.S.A. 


~ 


STANDARD 


WIRING 


ELECTRIC LIGHT AND POWER. 


BY 


Electrical Engineer and Inspector. 


ADOPTED 
By over 86,000 Electrical Engineers, Central Station Managers and 
Wiremen. 

BECAUSE 


It is the only book on Wiring and Construction kept strictly up to date. 
It contains all the necessary Tables, Rules, Formulas and Illustrations. 


FLEXIBLE LEATHER COVER (Pocket Size), 4s. Gd., 


SENT POST PAID UPON RECEIPT OF PRICE BY THE 


ELECTRICAL REVIEW, 


4, LUDGATE HILL, LONDON. E.C. 
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—— 


FUSE BOXES 


OF EVERY DESCRIPTION. 


| 


ERNEST F. MOY, L™ 


GREENLAND PLACE, 
CAMDEN TOWN, 
LONDON, N.W. 


Telegraphic Address :— = : 
**MOVEDOR, LONDON.” == : = 
Telephone :— = 
978 KING’S CROSS. 


1902 LIST 


Large 
Stock. Types. 
Ask for our Prices before Placing your Orders. 


BERGTHEIL & YOU NG, 


12, CAMOMILE STREET, ‘init 14, COLLEGE LAND, 
LONDON, E.C., MANCHESTER. 


CALVERT’S 
MOTOR CYCLES 


ENGINES, COILS, TANKS, 


And Every Component Part for same. 


VOITURETTE ENGINES, 


LIsTs FREE. 


wF 12, WOODVILLE ROAD, MILDMAY PARK, N. @ 
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LIMITED, 


ELECTRICAL ENGINEERS 
AND CONTRACTORS, 


and London. 


Telegrams: Telephone : 
‘**CROMPTON, CHELMSFORD.” 1959 LONDON WALL. 
“CROMPTON, LONDON.” CHELMSFORD No. 2. COVENTRY ARC LIGHTING. 


ELECTRICAL 
MACHINERY 


OF 


EVERY DESCRIPTION 


FOR 


LIGHTING AND POWER 
PURPOSES. 


ARG LAMPS, OPEN AND ENCLOSED. 


THE LARGEST MANUFACTURERS IN 
THE KINGDOM. 


GLASGOW ELECTRICITY WORKS. 


BRANCHES: 


GLASGOW - BALTIC CHAMBERS, 50, WELLINGTON 
STREET. 


BIRMINGHAM- 27, PARADISE STREET. 
MANCHESTER- 70, BARTON ARCADE. 
CARDIFF - - WESTERN MAIL CHAMBERS. 


SYDNEY, N.S.W., 418, GEORGE STREET. (13) 
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J.P.HALL&CO.,= 
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Makers of 


DYNAMOS, 


Ope os Enclosed 
MOTORS 


Pumping, Haulage, &c., 


COLLIERIES. 


AND ALL 
OTHER 
PURPOSES. 


FIG. 203.—STANDARD MULTIPOLAR GENERATOR. 


ULLERS LIMITED, 


MANUFACTURERS OF 


PORCELAIN INSULATORS 


OF ALI KINDS. 


_OONTRAOTORS TO 
M.H. POST OFFICE, INDIA, CROWN AGERTS 


and AGENTS-GENERAL for the Colonies, 
RAILWAYS and TELEPHONE COMPANIES. 


MANUFAOTURERS OF 


PORCELAIN for Electric Light 
Fittings, SWITCHES, CUT- 
OUTS, CEILING ROSES, WALL 
PLUGS, D.P. CUT-OUTS, 
PULLEYS, TUBES, INSULA- 
TORS for Underground Mains, 
y PORCELAIN SLABS for Main 
Switches, superseding enamelled 
Slate and Earthenware. 


ALL THESE GOODS MADE IN PURR 


VITREOUS PORCELAIN, 


THH HIGHEST INSULATION—INDISPHNSABLD FOR DAMP PLACES. } 


WORKE 


London Office: 3, Laurence Pountney Hill, E. C. BANLEY and TIPTON 


Telephone No. 675 Bank. 
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MANUFACTURERS OF ELECTRICAL AGGESSORIES. 


Sampson Road North, BIRMINGHAM, seve: 


BOTHWELL STREET. 
MEW OXFORD STREET, W.C. Telegrams :— SWITCHES, BIRMINGHAM.” 


IRON CASED 
TUMBLER SWITCHES 


(PATENT). 


POSITIVE AND EASY ACTION. 


FITTED WITH OUR No. 18 TUMBLER SWITCH. 


EBONITE INSULATION. 


PRICE, to carry 5 Amps. 
No. 43... =... each. 


No. 43, Showing interior. 


LARGE DISCOUNTS TO THE TRADE AND SHIPPERS. 


LUCTUATIONS 


Through Careless Starting 


REVENTED. ..... ... 


Leaflet “10 E.S.,’’ describing our Positive 
Slow Gear for Starters. 


STURTEVANT ENGINEERING CO., Ltd., 


147, QUEEN VICTORIA ST., LONDON. 
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ELECTRICAL POWER STORA 


Co., Ltd., 
Storage Battery Makers by Royal Warrant 


TO HIS MAJESTY THE KING. 


Cells for Traction with Automatic Reversible 
Booster supplied the Corporations 


Birkenhead 
Yarmouth. 


Aberdeen Corporation liford District Counail 
Ayr . Lancashire & Yorkshire Rly. Co. 
Belfast Leith Corporation 
Birkenhead Liverpool ,, 
Birmingham Liverpool Overhead Railway 
Blackbarn London County Council 
Bradferd Metropolitan Electric Supply Co. 
! Bristol a Midland Electric Light & Power Co. 
British Eleotric Plant Co. Midland Railway Co. 
Cleokheaton Distriet Council Newcastle-on-Tyne Corporation 
i Crystal Palace Electric Supply €o. Norwich Electric Supply Co. 
Dublin Corporation Nottingham Corporation 
Dundee °c Prince of Wales Hotel, Harrogate 
Electrical Power Distribution Co. Richmond Light & Power Co. 
| Hendon District Council Whitehaven Corporation 
Hotel Majestic And many others. 


Aberdeen Corporation Liverpool Corporation 

Barking District Council Liverpool and District Supply Co. 
» | Barnes = ms Midland Electric Light & Power Co. 

Belfast Corporation Morecambe District Counoil 

Birkenhead Corporation Motherwell Corporation 

Bradford Workhouse Nottingham ‘a 

Bury Corporation Oxford Electric Supply Co. 

Bury St. Edmund's Corporation Perth Corporation 

Carlisle Corporation . Rochdale Workhouse 

Chester a Rotherham Corporation 

Colchester Royal Mint 

Crystal Palace Electric Supply Co. Sleaford Corporation 

Doncaster Corporation Stockport 


Empire Hotel, Buxton 
Empire Hotel, Lowestoft 


ESTABLISHED 1882. 


P TYPE CELLS FOR LARGE POWER AND LIGHTING STATIONS AS SUPPLIED TO:— 


WSS TYPE FOR SMALL LIGHTING STATIONS, PRIVATE HOUSES, &c., &., AS SUPPLIED TO:— 


Gloucester Corporation Walsall Corporation 
Harrogate Hydro War Office 

Harrow Elec. Light & Power Co. Worksop District Counoti 
Horsham District Couneil And many others. 


4, GREAT WINCHESTER STREET, LONDON, E.C. 


Sunderland 
Sutton Coldfield Corporation 
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BASTIA 


MI E T A WELL-KNOWN CORPORATION 


ENGINEER WRITES: 


“In some cases I have replaced 
other meters by those of your make, 
and the returns show that the daily | 
average consumption is increased; “on 
due, no doubt, to the accuracy of Ne 
the meter with very small currents.” 


Central Station 
Engineers. 


Electrolytic versus Motor Meters. 


In an article on 200 volt supply 
appearing in the “Electrical Times,” 
May 15th, 1902, it is stated that at 
least 10 per cent. of your gross 
revenue gets away because your 
cheap motor meters do not record 
the minute fractional loads which 
exist during many hours of the day 
and night. 


Bastian Meters always record 
the smallest currents, and will 
increase your revenue 


Prices from ®1- 7-6 Ten per cent. 


THE BASTIAN METER COMPANY, Ltd., 


BARTHOLOMEW WORKS KENTISH TOWN, LONDON, N.W. 
Westminster Office: ( 


S 


= 


s 


| 


HAYDN HARRISON & CO., 


Telephone 478 King’s Cross. 
Telegrams “ Truepenny, London.” 11, Victoria Street, S.W. 
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ENGINEERS, 
GLASGOW. 


Telegrams: ALLEY, GLASGOW. 
Telephone Nos, 2173 (G.C.) & 4446 (N.T.). 


400 B.H.P. TANDEM COMPOUND “SENTINEL” ENGINE, CLASS III. G TYPE. 


“SENTINEL ” 


High-Speed Engines. 


Standard Sizes, 10 to 1900 B.H.P. 


Made Simple, Compound or Triple Expansion, and either 
Single-Acting or Double-Acting Forced Lubrication. 


SIMPLE in Construction, ECONOMICAL in Steam and Oil, 
SILENT in Ruming, DURABLE. 


OUTPUT—75@ ENGINES per ANNUM. 
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IMPORTANT REDUCTION PRICES 


EASY TO HANDLE. NO TROUBLE. LONG LIFE. 


View of the Company’s Works at Bakewell. 
Water-wheels of 150 Horse-power, Marshall Condensing Engine 140 Horse-power, Willans Engine 120 Horse-power, 


THE HOUSE 


The extensions of power having now been completed, the Company are in a 
position to still further increase their output, with a corresponding reduction 
in "lS. 


SEND FOR 


The present plates contain many improvements which are the results of 15 years’ 
working eaxpertence. 


REGISTERED OFFICES (to which all communications should be sent): 


11, Victoria Street, Westminster, London, S.W. 


Telegrams :—“‘ CUMULOSE, LONDON.” Telephone :—291, WESTMINSTER. 


Works :—Lumford Mills, Bakewell, Derbyshire 
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REDUCED PRICES 


JANDUS LAMPS. 


NOTIGE: The Jandus Company, having adopted the 
latest labour-saving machine tools applicable to arc lamps 
and by making in larger quantities, have been able to 
substantially reduce the prices in certain directions, notably 
in the Small Pattern Standard Lamp. 


HIGH EFFICIENCY. 


Specification : 
Length: 29 INCHES. 
Globe: 9 INCHES. 


Average 
100 HOURS. 


GOOD DIFFUSION. 


JANDUS TRIMMING 
DEVICE. 


@: 
Current: 4 AMPS. 
Guarantee: 12 MONTHS, 


Price: £4 10s. 
to Trade Only. 


GOOD APPEARANCE. 


RELIABILITY. 


SEND FOR PARTICULARS TO SOLE AGENTS FOR THE 


JANDUS ARC LAMP & ELECTRIC CO., Ltd., 
DRAKE & GORHAM, Ltz., 


66, VICTORIA STREET, WESTMINSTER, S.W. 
Telegrams: Acoumutarer, Loxpon.” Telephone: 898 and 71 Westminster. 
Alse 47, Spring Gardeas, MANCHESTER; Baltic Chambers, 50, Wellington Street, GLASGOW; and Westminster 


Chambers, East Parade, LEEDS. 


Sub-Ageats fer the Nerth Sub-Agents fer the Midlands :— 
ROBERT BOWRAN & CO. TWE ELECTRICAL TRADES SUPPLY, Ltd, 
3, St. Nicholas Buildings, Cornwall Buildings, 
Newcastle-on-Tyne. Cornwall St., Birmingham. 
Telegrams :— Telegrams :— 
“ Bewnax, “ Motors, Birmingham.” 
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MAIN SWITCHBOARDS. 


TRACTION SWITCHBOARD BY DORMAN & SMITH. 
Firrep wire D. & 8. Parznr Orrcurr 


entral Station Switchboards recently built or now building by them 


ASHTON-UNDER-LYNE. DARWEN. Traction. 

Traction and Lighting. WIGAN. Traction and Lighting. 
LEIGH. Lighting. DEWSBURY. Lighting. 
SOUTHPORT. Traction. NELSON. Traction and Lighting. 
PEMBERTON. Lighting. DONCASTER. Traction. 
BLYTH. Lighting. CLECKHEATON. 
SPENNYMOOR. Lighting. Traction and Lighting. 


And several others MADE FOR INTERMEDIATE CONTRACTORS 


DORMAN SMITH, 


First Hand Manufacturers 


Of Controlling Gear and Accessories for Electric Light and Power Installations as specified by many of 
the Leading Consulting Engineers and as used by the Principal Contractors at Home and Abroad. 


LONDON OFFICE: HEAD OFFICE & WORKS: 
94, Charing Cross Road, W.C. Ordeal Electrical Works Sa.ford, MANCHESTER. | 
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PORTABLE CRANES AND HOISTS. 


For lifting work on and off machine tools, &c. 
For transporting heavy pieces about the 


shop, &c., &e. 


110.9 TWHINSNNOS 


= 


i 

These cranes / 
are actually 

tested to the 
full load 

before being 
sent out. 


HIGHLY FINISHED 
GRINDING 


For Finishing Plain 
Surfaces and Segments- - 
of Cylindrical 
Surfaces Rapidly and 
Accurately either of 
Steel, Iron, Brass, 
Copper, &c. 


They are also supplied 
with PLAIN Table instead 
of Universal (as illustrated), 
for work on which no fixed 
dimensions are required, 


UNIVERSAL & PLAIN 
MACHINES 


(Mechanical Fitters) 
These machines are 
guaranteed 
equal in accuracy, 
finish, and materials 
with the best class of 
Machine Tools built. 


or with EMERY RINGS 
in place of Steel Dises for 
cast-iron, and for removing 
considerable stock. 
ALSO WITH 


ELECTRIC MOTOR. 


The Double Head 
Machines will finish 
two sides of an object 
at once, such as cold 
pressed hexagon 
nuts, sides and ends 
of locks, lock cases, 
hinges, &c., &c., and 
are recommended for 
the most accurate 
work, doing same in 
about two-thirds of 
the time occupied by 
the single disc. 


The Dises will 
Mm admit 12” between, 
a 


jy having a lateral 
motion or feed of 
1", same being con- 
trolled by lever 
shown at end of 
arbor. 

These machines 
can be fitted with a 
pair of Emery Rings 
in place of the discs 
for finishing cast- 
iron parts, hot forged 
hexagon nuts and 
similar work. 


L.ON'DON, and Lambeth Hill, E.C. 
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REFORMATION 


IN 


METERS 


Combining the 


SIMPLICITY, 
ACCURACY 


CLEANLINESS 


of a Thermometer with the 


CHEAPNESS 


of a Gas Meter. 


It registers accurately at all loads 
from th of an ampere. 


Maximum drop less than 1 volt. 

Only one size necessary up to 10 
amperes. 

Small wall space required. 


Portable, Hermetically sealed, and 
cannot get out of order. 


2 
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UNITS TO BE USED DURING THE YE. 


If you have the Demand Indicator System of Charging, you should employ our Combined Instrument. 
It is convenient, minimises Pressure Loss, and simplifies Wiring. 


Send for Quotations to :— 


THE REASON MANUFACTURING 


BRIGHTON. 


— 
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THE ATKINSON-SCHATTNER 
DEMAND 


A Reliable and 
Accurate, 
Instrument. 


Suitable for both Alternating and Continuous Current Circuits. 


INEXPENSIVE, - 
~ SIMPLE, 
- - GOMPACT. 


CANNOT GET OUT OF ORDER. 


Alre. dy 
_ Adopted by many 


LONDON 
and 
PROVINCIAL 


Supply 
Stations. 


= 


Also by 
South African 
and 
American Stations. 


FOR FURTHER PARTICULARS 
APPLY 


THE ELECTRICITY METER 


Tyndale Works, Upper Street, LONDON, N. 


ALSO MAKERS OF LONG-SCHATTNER PREPAYMENT METERS. 


THE ONLY PREPAYMENT METERS APPROVED BY THE BOARD OF TRADE. 


j 


he 
ay 
7 
i 
4 
| 
q 
| 


xxx [70] THE ELECTRICAL REVIEW. [June 27, 1908. 


Dust-Proof or Ventilated, All Sizes, 


DIRECT CURRENT DYNAMOS 


For Belt Driving or Direct Coupling. 


ALTERNATORS 


Single-Phase or Polyphase. 


MULTIPOLA 


REGENT GLASGOW EXHIBITION. 
200-KW., 5000-volt three-phase AKernator coupled direct to Hick Hargreaves Engine. 715-KW. Motor Generator: 5000-zo0k. 
synchronous alternating Motor, 500-volt D.C. Generator supplying Exhibition mains. Both above sets for sale. 


Multipolar Generators for direct coupling, as supplied to, or on order for, the following Corporations:—Accrington, Famworth, 
Lowestoft, Motherwell, Rhyl, Wallasey, Wrexham, Long Eaton and Gravesend, and many manafacturing firms. 
Dynamos and Motors up to 400 H.P. made to stock in large quantities, interchangeability guaranteed. Catalogue on application. 


LANCASHIRE 
DYNAMO MOTOR CO., 


Offioes and Worke: Trafford Park, Manchester. 
Telegrams: “‘ IRONOLAB, MANOHESTER.” 
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PEEBLES 


& CO., 


TAY WORKS, EDINBURGH. 


London —89, VICTORIA STREET, WESTMINSTER, S.W. 
Glasgow — LOUDEN BROS., 39, WEST CAMPBELL STREET. 
Cardiff - ROYAL CHAMBERS, PARK PLACE. 
Newcastle—13, WESTGATE ROAD. 


Offices: 


. PARTICK CENTRAL STATION. 


> 


O CENTRAL STATIONS 


350 Kw. P.P.P. CASE. 


350 Kw. ARMATURE. 


Eqipped with P.P.P. Plant. 
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The iustration shows 
one of our 


SELF-CONTAINED 
MOTORS, 


which we make in sizes frem 
2 to 6O H.P. 


NEW LIST NOW READY. 


Dynamos. Hauling. 
Motors. Winding. 
Fans. Coal Cutting. 
Pumps. Lighting. 
Engines. Pumping. 
Cranes. Drilling. 


ERNEST SCOTT & MOUNTAIN, Lta., 


Electric Light & Power Engineers, NEWCASTLE-ON-TYNE. 


Telegraphic Address Esco, NEWOASTLE-ON-TYNE.” London Office :—20, New STREET, BLACKFRIARS, 
Branch Offices :—London, Glasgow, Cardiff, Sheffield, Birmingham, Johannesburg, Calcutta, Shanghai, Bangkok, Bombay. 


Works and Head Offices: ASHTON-under-LYNE, MANCHESTHE. 


London Showroom: 75a, QUEEN VICTORIA &T., E.C. 
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TYPE OF All SIZES. 

WRITE FOR ILLUGTRATED CATALOGUE. 


THE ELB CRICAL REVIEW. 


Telephone No. 25x. CONTRACTORS to the PRINCIPAL RAILWAY COMPANIES. 


RIGHARDSON & CO, 


Nelson St., Stretford Rd., MANCHESTER. 
SWITCHBOARDS, MAIN SWITCHES, DISTRIBUTION BOARDS, 
MOTOR STARTING SWITCHES, RESISTANCE FRAMES, &c., &c. 


June 27, 1908.) 


HIGH VOLTAGE FUSE BOARD.—Fuse Enclosed, but still visible, 
Perfect biow olit, Easily wired, 


ILLUSTRATED. OLOTH. 8s. 6d. POST FREE. 


POLYPHASED ALTERNATING CURRENTS, 


By E. HOSPITALIER. 


CONTENTS :—Introduction. I. Triphased Currents. Chapter 1. Generation. Chapter 2. Tvanaformation. 
Chapter 8. Applications, Electric Lighting, Motors. Chapter 4. Multiple Transformers. 


II. Diphased Currents. Chapter 1. Generators. Gagne: Seis Chapter 8. Motors. Chapter 4. 
Multiple Transformers. Appendix A. Appendix B. 


H. ALABASTER, GATEHOUSE & CO., 4, Ladgate Hill, London, E.C. 


36 ILLUSTRATIONS. 2s. 6d. POST FREE. 


OZONE: = Commercial Production and its Applications. 
BY EMILE ANDREOLI. 


— and Faraday on ths of Ozone; From Schéabein to W. Biemens; Dr. Wemer Biemans, 1857, and the 
fivet experimenters; Von Babo, 1868; Beanes and 1866 ; end the yield of of the of 
Ozone; Boillot, 1 Oxzonisation of Air; , 1878—Osone preserves perishable provisions; Berthelot iquids; Dr. W 

and Ward, 1875; Progress of Osone; and other properties of Ozone; Brin Brothers, 1886; wines and 
co the of Béguy—More glass tube osonisers ; Guénet, 
1981; Des. Labbé and F. Oudin, Medical Osonisers: Gizerd Inhaler ; and Halake, 1801; Dr. Fréblich, his experiment ; 
Ouonisation of water, oxomised air in theatzes, &c.; Schneller and Wisse, 1891; Fabrig and Schneller, Andreoli, 1893-08, the first open 


H, ALABASTER, GATEHOUSE & CO., 4, Ludgate Hill, London. 


ELECTRIC WIRES .CABLES 


G. A. NUSSBAUM, 


29, LUDGATE HILL, 
LONDON, 
E.C. 


Highest Quality 

Low Quotations. 
Stock Kept. 


5 
: 
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aod spirite ; ; Bleaching ; Oils oxidised and bleached ; Purification of water ; 
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BEECROFT & WIGHTMAN, Electric Casin ( 
is S eh LC 
§ 
Iso ai umber Sawmills, Burie 
‘ood, a u 
wholesale prices : = Large Stocks, THl 
_ With of Goods Immediate Delivery. 
an Tel 
gauge 7/28 19/21 
~Bize of Grooves GRAND PRIZE, A. H. HUNT, GRAND PRIZE, 
1d the following 7/17, 716/, | 7/14, | 19/16, 19/16, | 19/14, 19/18, 
(siting and PARIS, 117, CANNON STREET, BRUSSELS, 
— 19/17 1900. LONDON, E.C. 1897. 


Telescopic Ladder TOWERS, many Sizee and 


| BAILEY? Ss Patterns for Sale or Hire. 
AUTOMATIC BELL PUNCH de HEATHMAN & CO., 
| REOTORY ROAD, PARSON'S GREEK, 
| FULHAM, LONDON, 
USE ON THE ACOURATE. 
PRINCIPAL HEATHMAN’S 
PATENT 
LADDERS 


|| 

1] 
TRAMWAYS. 

| 

| SAVE LABOUR, 
| SAVE FATIGUE, 
| SAVE MONEY. 


i List Free on application to 
Manufactuiers 


BAILEY & CO., LTD., SALFORD. 


London: 16, FENCHURCH E.c. 


The 
‘ARC LAMP’ Hoist. 


A small hoist with 
detachable handle, ratchet ELE 
and brake, specially de- 
signed for ‘‘ Arc Lamps,” 
but equally applicable to 
any light weight that re- 


i 
i 4 


quires to be left suspended. HYO 
When the handle is 
taken away the hoist is 
locked. ELE 
is the most perfect Leather in existence for flat machine Size, 5” by 6” by 7” 1 
Belting, Laces, Rope, Twist, &c., is very pliable, runs Weight, 20 Ibs. 7 ; 


evenly, has a perfect grip on the pulleys, transmits 
25 per cent. more effective power, does not stretch 
ana slip, is very light in weight and altogether the 
most economical Belt, Sole Manufacturers: The 
British ‘‘ Chicago Rawhide” Mfg. Co., Ltd. (successors 


ABBOTT & Co. (Newark), Ltd., 


Wi 


NEW BROTHERTON TUBE Co., Lu. 


COMMERCIAL ROAD, WOLVERHAMPTON. 


VULCAN BOILER & GENERAL — m 
Insurance Company, Limited. CONDUIT TUBES AND FITTINGS | 


Chief Offices: 67, King St., Manchester. FoR ELECTRIC WIRING. 


Haadles 28. 6d. extra. 


(EST. 1859.) SUBSCRIBED CAPITAL, £375,000. All interested in Electric Wiring should visit our M 
Insuran d In interes in ectric lring sno visit O 
“Meters, and other Blectrieal Plante Stand (No. 101) at the Wolverhampton Exhibition. Effe 
Upwards of 4,000 BOILERS and ENGINES under supervision. NEW COMPLETE ILLUSTRATED LIST 
Work | 
SENT FREE ON APPLICATION. al 
and Burglary lasurance. Stores & Office at 66, VICTORIA STREET, WESTMINSTER. TOI 
9a, NEW BROWN ST., MANCHESTER. 


Also makers of Tubes & Fittings for Gas, Steam and Water. 
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CORONATION DECORATIONS. 


COLOUR ‘and FROST your own Incandescent Electric Lamps by a 
Simple Process. giving Britliant Results, with our 
well-known om Lacquers 


Sample Pint Jar LACQUER, any Colour, Post Free- - 2/6 
” FROSTING LACQUER, - - 5/- 


Write for full Price List from the Manufacturers— 


THE FREDERICK GRANE CHEMICAL CO., 


22 & 23, NEWHALL HILL, 
BIRMINGHAM. 
Telephone No, 2879. Telegraphic Address :—“CHEemicaL, BIRMINGHAM.” 


AGENTS :— 
EDINBURGH.—Anderson & Gibb, 19 and 21, Blackfriars Street. 
GLASGOW.—The Metallic Art Company, 53, Waterloo Street. 
LONDON.—Palmer & Co., Sutton Street, Clerkenwell. 


Insulators Own Testing Station 
and up to 
Insulating Materials 100,000 Volts. 


Sele Agent: F. W. OSTERMANN, 


57-58, LEADENHALL STREET E.O., 
SUPPLIER OF 


Electrical Accessories, Lampholders, Bells, &c. 


4 Indispensable to Every Practising Engineer. 


YEAR- 


For 1902. | 


sghout, and brought down to the tat 
A ‘REFERENCE. BOOK OF FORMULA, RULES, TABLES, DATA & MEMORANDA 
CIVIL, MECHANICAL, ELECTRICAL, MARINE AND MINE ENGINEERING, 


By H. R. KEMPE, a.M.1.c.E., M.LE.E., 


PRINCIPAL TECHNICAL OFFICER, ENGINEER-IN-CHIEF'S OFFICE, GPO., 
With the Assistance of Specialists ‘ 
Containing 900 pages with 1 iMuatrations. 
Kempe’s Year-Book really NO 
sphere of usefulness is “widely known, and ie is 
the world over.” —Tre ENGINEER 


CROSBY LOCKWOOD « SON, a, |, Stationers’-Hall Court, E. 


SMITHSON, SHARPE CO. 


Chase Street, Red Bank, MANCHESTER. 
Flectrical and Mechanical Engineers 


BRASS FINISHERS 


To the Electrical Trade. 


Makers of ARG LAMPS. 


Patent Cut-out and Compensating Resistance 
ARC LAMP ELEVATORS, 
and other Lighting Accessories, 
Makers of Models and Penny-in-the-Slot Machines. 


Telegraphic Address ‘‘ RHEOSTAT, MANCHESTER.” Telephone No. 4987. 


WHITTAKER’S BOOKS. 


ALTERNATE CURRENTS IN PRACTICE.— 


Authorised Translation from the French of Loppé and Bouquet by F. J. 
MOFFETT, A.I.E.E. With over 288 Illustrations. Crown 8vo. 10s. 6d. 


ELECTRIC LIGHT CABLES AND THE DIS- 


OF By STUART A. RUSSELL, A.M. Inst.C.E., 
E.E. h 110 Illustrations, Srconp EpiTIon, Revised and 
8vo. 108. 6d. 


HYDRAULIC MOTORS AND TURBINES.—By 


G. R. BODMER, A.M.Inst.C.E. With 204 Illustrations. Tables and 
Index. Turrp Epition, Revised and Enlarged. 16s. 


ELECTROLYTIC METHODS OF ANALYSIS IN 


THEORY AND oanemee. Sees from the German of Dr. Bernard 
Neumann by J KERSHAW, F.1.C. With 36 LIlustrations. 
Crown 8vo. 68. 


CATALOGUE OF BOOKS ON ELECTRICITY, ENGINEERING, &c., POST FREE. 


WHITTAKER & CO., 
White Hart Street, Paternoster Square, LONDON, E.C. 


WHY USE LEAD SEALS? 


This Lock Thousands 
is Already 
More in 

Effective. Use. 

MANUFACTURING CO., 


LIMITED, 
146Ga, Queen Wictoria Street, E.C. 


STONEWARE CONDUITS 


INSULATORS 
For ELEOTRIC LIGHT MAINS 


GLASGOW, PRESTOR, 
DUNDEE, HORWIOH, 


STOCKS OF POROUS 
CELLS, BATTERY JARS, 
TELEGRAPH ANB TELEPHONE 
WSULATORS. 
YFTRIFIED LEADING-IN TUBES, 


Ba, Ga, 


Electric Light Cable & Wire Stranding Machinery. 
Silk, Cotton and Rubber Covering Machines. 
Braiding Machines. Cord Making Machines. 
Winding Machines. Wire Spooling Machines. 
Measuring Machines. Vulcanizing Plants. 


HEMP CORD LAYING MACHINERY. 


General Agency for Great Britain and Colonies: 
ed Bran Broad Street House, New Broad Street, 
LONDON, £E.0. 
Telegraphic Address:—" Fizrzazs, Loupon.” 


- 
| 
le 
A 
| 
| 
: 
AND 
| 
et 
WESTHINSTER, 
i 
} 
if 
G 
R. if 
P, 


(76) THE ELECTRICAL REVIEW. (June 27, 190%. 
ELECTRIC WIRE&CABLE MACHINERY | 
Of the most modern Will send a sample cask (5 owts., 25/-, thats 


Hemp, Jute, Rubber, &c., Taping, &c. 
Machines for Braiding, Measuring. Compounding 
Varnishing. Stranding, 
Waxing. 
The largest stock of patterus in the Trade. 
Special machines designed and censtructed. 
Machines kept im Stock ready for Immediate Delivery. 


THOMAS BARRACLOUGH, 
Gugineer and Machine Piaker, 
Offices —20 BUCKLERSBURY. LONDON. F.C. 1141 


PATENT PLASTIC CORK COVERING 
Telegrams: “ Plastic, Blackburn.” Telephone No. 625 
London Agent: 8. GREAVES, 28, Kensington Avenue, Hast att 


MARBLE SLABS xing: Oren 


FOR SWiITCHEBEOARDS, &&e., 


MARBLE SPEOIALLY SELEOTED 
For ELECTRICAL PURPOSES 


MI. & R. MOORE, -wonas 
64, PENTONVILLE ROAD, LONDON, N. m7 


ELLINGTON MILLS 
BRADFORD, YORKS. 


ASBESTOS SPINNERS AND MANUFACTURERS. 
Telephone No, 960. TT, 4,:—"' Asbestos, Bradford,” 
If you want Genuine 

FIREPROOF ASBESTOS PAINT 
there is ours you have not seen. 


Eggshell Gloss. 
4sk for No. 2 Catalogue, 
Applications for Colonial and Foreign Agencies desired 


HENRY MILNES, 


Manufacturer of 


HIGH-CLASS LATHES 


“Electrical "Engineers, 
INGLEBY WORKS, 
BROWN ROYD, BRADFORD, 


Lathe Maker to the British and Foreign 
Governments.—Established 1858. 
Agents for Scotland :— 


Thes. Hill & Co., 66, Robertson St., Glasgow 


ELECTRIC WIRE CASINGS 


BLOCKS, CLEATS, BOARDS for SWITCHES 
sets In Stock and Made to Any Design. 

ACCUMULATOR CASES, 
BATTERY BOXES, &c., 
MADE TO ORDER ON SHORTEST NOTICE. 


& G HARRIS, 


Vimber Merchants and Manufacturers. 
YARDS 58€E, STREET, FINSBURY. E. one 
and MILLS, Orange Bt., Gravel Lane, SOUTHWARK, No. 1168, 
LONDON: Pein oy d., Green 8t., BETHNAL GREEN, N.E.)} London Wall 
Please Write tor Latest INlustrated Price Lists. 


Steck kept of 
SHEETS, 
RODS, 
TUBES, 
AOCUMULATOR 
BOXES, &e. 


“Instanth’ London.” THE HARBURG INDIA-RUBBER C. CO. 


London Warehouse : 


F. WINTER, 
8, Redeross St., 


JOHNSON & PHILLIPS, 


14, Union Court, Old Broad Street, E.C., and Chariton, Kent. 
New Depét—37, KING STREET, COVENT GARDEN, W.C. 

Depéts at MancnEstER, Duchy Chambers, 
Albert Square (North); GuasGow, 108, Argyle St. ; 
Bristot, The Edinburgh Chambers, Baldwin St. 
Makers of the most modern machines for 


CABLE MAKING. CABLE LAYING. 


STRANDING. BRAIDING. 
TAPING. WINDING. 
COMPOUNDING. LAPPING. 


RUBBER, SILK & COTTON COVERING. 


RECORDING INSTRUMENTS. 


For Steam Pressure. Temperature. Water Level. 


Indicators of Draught, Vacuum, 
Resistance, Insulation, Currents. 


WALLACH BROS,, crm, cc, 


NON-CORRODIBLE CELL CONNECTORS. 


Absolutely Acid Proof. Can be used repeatedly, and are the only 
reliable Connectors on the market. Used b 8 number of 
accumulator makers. W. Rowland Edwards’s Patent. 

Write for Particulars and Testimonials to the Sole Manufacturers :— 


THE THAMES VALLEY LAUNCH CO., Ltd., 
Weybridge, Surrey. 
ELECTRIC, STEAM AND OIL LAUNCHES BUILT TO ORDER AND For ane. 


COSSOR, 


Actual Maker, 
64, Road, 

Experimental = 
Glas? 1 Blowing. 

X-ray Tubes, Vacuum Tules, 
Induction and Tesla Coils, Mer- 
cury Pu 
Small a Speciality. 


SELL’S COMMERCIAL INTELLIGENCE 


REVIEWS THE WORLD’S TRADE FOR BRITISH TRADERS. 1c. Weekly. 
Contains the latest news from the MARKETS OF THE WoRLD—NEW 
AND OLD, Useful alike to the Home Trader, the Exporter, 
the Manufacturer, the Engineer, and the Merchant. 
COMMERCIAL INTE: LIGENCE. 
Temple House, Tallis Street, Temple Avenue, London, E.C. 

N.B.—A Free Specimen Copy will be sent on receipt of a Post Card. 


THE PERFEGT REDUCING VALVE. 


NAN 


TO ADVANTAGE 
ON ANY 
STEAM-USING 
MACHINE. 


eA 


R. 5. KEEP & 60., 


ANCHOR WORKS, 


ADAM ST., BIRMINGHAM, 
MANUFACTURERS 
(To the Wholesale Trade only) 
OF ALL EINDS OF 


Electrical Fittings 


BRACKETS, 
BALL FITTINGS 
Counterweights, 
Electroliers, Lanterns, 
PENDANTS, 
STANDARDS, &c., &c. 


SECOND EDITION. Price, 1s., Post Free, 18. 1d. 


WEIGHTS OF STEEL BARS 


IN FLATS, SQUARES, ROUNDS, OCTAGON, HEXAGON, OVAL, 
THREE-SQUARE, AND WEIGHT OF SHEETS, WITH 
OTHER USEFUL INFORMATION. 


COMPILED BY FRANK BARKER 


H. ALABASTER, GATEHOUSE & CO., 
4, LUDGATE HILL, LONDON, E.0. 
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ELECTRIC CABLE CASINGS. 


ALL MADE TO THIS PATTERN. 
The prices quoted below are per 100 ft., 
case and cover together. 
Full Size Sections on Application. 
ESTIMATES FOR OTHER WOODS AND SIZES 


PROMPTLY SENT. 
Switch Blocks and Cleats Made to Order. 
S1zz No. 1 2 8 


2 
. iy’ | | 
Grooves. 
For B.W.G. 16 | *16 | 7/14 | 19/16 
WuitEwoop| 9/10 | 3/- | | | 4/5 6/6 | 94 | 11/8 | 18/7 
Dear . | — | 36 | 47- 5/9 | | 10/- | 
* Or Two Pairs of No. 18 B.W.G. 


Trad 5 Per Cent. for 5,000 ft. or over. 
Allowance { 10 ” ” ” 


VIGERS BROS. , « § BLOCKS. 
67/68, KING WILLIAM ST., LONDON, E.C. 


TABLE Ts LE TTERED 
FOR ALL PURPOSES 


ENDOLITHIC MFG.C.10 
612 FORE S?:LONDON-E-G; 


J. J: ROCHE & CO,, 


ELECTRICAL ENGINEERS. 


’ We make a speciality of Armature, Field and 
Transformer Winding. We maintaina 
first-class repair shop and guarantee prompt attention. 


Every of and Field Coils duplicated. 
Breakdowns promptly attendedto. Complete plants installed. 


83, QUEEN VICTORIA STREET, E.C. 


W. MACDONALD & CO., 


WIRES ana 
CABLES, 


And All Jointing Materials. 


Agents for W. RICKARD, 
118, Queen Victoria Stre 
London, E.C. Bank. 


TRAMWAYS AND LIGHT RAILWAYS 
EXHIBITION. 


TRIUMPH STOKER 
IN MINOR HALL, STAND 132. 


WIRE 


All sézes trom 1} to 4 ins. wide in Stock. Special kinds and sises made to order 


SWITCH BLOCKS 


—— And other kinds of Woodwork for Electricians) 
Manufactured. 


LOWEST PRICES ON APPLICATION. 
—: 


G. H. PEARSON & CO., 


Timber Merchants ard Moulding Manufacturere, 


NOTTINGHAM. 


GABRIEL 


34, Victoria St., 


OUR TRIPLE JOINT LAMPS 


Write for Prices te 


ANGENAULT, 


London, $.W. 


Teleg.— 
Gabionage.” 


Teleph.— 
Westminster, 125. 


EXACT SIZE 


Telegrams : ‘‘ RICKARD, DERBY.’ 


ESTABLISHED 1853. 


W. RICKARD, L™ DERBY, 


CORONATION 


Telephone No. 18. 


At Remarkably Low Prices. 


CHEAPEST HOUSE IN THE TRADE, CONSISTENT WITH QUALITY, FOR EVERY DESCRIPTION OF 


CABLES, WIRES, FLEXIBLES. 


LARGE STOCK FOR IMMEDIATE DELIVERY. 


— [77] 
iG CB INIVORY ano BONE 
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INS, 


YORK ROAD, KING’S CROSS, LONDON, N. 


SCREW MANUFACTURERS AND METAL MERCHANTS. 


CONTRACTORS TO MANUFACTURERS OF 
H.M. GovERNMENT. METAL Screws AND TuRNED Work 
THe War Orrice, ADMIRALTY, Cut FROM Drawn Roos, 
PosTAL TELEGRAPH DEPARTMENT, &., By Automatic MACHINERY FOR 
Ano Covoniat GoveRNMENTS. / ENGINEERS, ELECTRICIANS, &c. 


All these Goods are shown Full Size ang kent in Stock. 


STRAIGHT DRAWN, BRASS, IROX AND STEEL, ROUND, HEXAGON AND [LAT, ALL SIZES K.?7 ik STOGK, 


ESTIMATES FOR SCREWS AND TURNEB PARTS SZCEIPT OF PATTERAS. 
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De Lavals. Pateet Steam Turbinc 
Torbine Moters, ad Fans. 


FoR CATALOGUES. 


WOLVERHAMPTOR® 


- PAVILION 
“OPPOSITE 
ENTRANCE 


WHEN THIS 


SUDDENLY 
“REQUIRED 


GENERAL USE AT 


ELECTRIC 


Large ‘Supply, 
Temperature 
FEED WATER 
“1S ALWAYS the Wort 
"AVAILABLE = 


GREEN & SOM, Lue 
THE_ECONOMISER. 


Exchange St., Manchester. 


GREEN'S MODERN ECONOMISER IN OPERATION. = WAKEFIELD. 


RANCE DEPARTMENT —Ec 
INSPECTION AND INSU conomisers pesiodically examined by. con» 


BATTERIES 


ARE THE 


«PURE LEAD PLATES. NO PASTE. 
Mamufacturead by Sole Lic 


O. ROOPER & CO., | 
VIOTORIA WORKS, STAFFORD, 


Also Patentees and Makers of Non-Corrodible Connecting Bolts as Ilastrated. 


EXHIBITION 


MLL, 
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oe COMPANY, LIMITED, . 


ELECTRICAL ENGINEERS. 


INTRODUCERS and ‘LARGEST 

these CELLS in the 


_ UNITED 


EVERY COIL 
TESTED. . 


READY FOR 
IMMEDIATE DELIVERY 


Head Offices : 106, CANNON STREET, LONDON, E.C. 
_ Warehouses : 100 to 104, CANNON STREET, LONBON, E.C. 


Telegraph Addresses: 
Head Omices: Silwergray, London.’ Works: “Graysilver, 
Branches rt 
LIVERPOOL: 54, Castle Street. - BRISTOL: 28, Clare Street. BIRMINGHAM: 27, Albert Street. 
BRADFORD(Yorkshire): 1. Tanfield Build- MANCHESTER: 9, Sussex Street (City). LAS : 8, Buchanan Street 
Hustlergate. NEWCASTLE-ON-TYNE: 59, Westgate 
SHEFFIELD: 1, Fitzalan Square. Road. BELFAST: 33, High Street. 
pact Pierhead Chambers, Bute PORTSMOUTH: 49, High Street. DUBLIN: 15, St. Andrew Street. 


Foreign Branches: 
MELBOURNE: 274, Flinders Street. : SYDNEY: 279, George Street. 
PERTH (W.A.): 131, Queen’s Buildings, William Street. BRISBANE: Edward Street. 
CALCUTTA: 1—1, Fairlie Place. BUENOS AYRES: Calle Reconquista 3'79. 
CHRISTCHURCH (NEW ZEALAND): 234, Cashel Street. 


SOUTH AFRIGA: 213, West Street, Durban, NATAL; er, Willoughby Buildings, Bulawayo, MATABELELAND 
Works: SILVERTOWN, ESSEX; Persan (Seine-et-Oise), France. 
ESTIMATES AND PRICES ON APPLICATION. 


Printed by G, 7, Hosier Lane, E.C., and Published by the Proprietors, H. ALABAsTER, & Co., at 4. Ludgate Hill, London.” 
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